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Fundamentals of a University Hydraulics Education — 
By Samuel B. Morris 


EFORE a group of water works pipes carried little pressure and the 
men the need of fundamental lead pipes little volume of water. 
taining in hydraulics needs no special Thus we see that it was possible to 
but it has not always been so. build great hydraulic works thousands 
he ancient irrigation works of Egypt of years ago—long before man began 
nd Mesopotamia were constructed to inquire into the laws of nature and, 
thousands of years before the Christian thereby, to become the master of its 
ra by rulers who knew nothing of materials and forces. In fact, we still 
the modern science of hydraulics. find ample evidence that hydraulic and 
They knew that water ran downhill and other engineering works were con- 
that a large ditch carried more water structed without fully understanding 
thn a small ditch. In fact, experience or making the most economic use of the 
ught them a great deal about slopes materials and forces of nature which 
nd gradients that would carry the we have come now to define as the 
ter without erosion or deposition of | special province of the professional 
engineer. Nor do we yet fully under- 
The great Roman aqueducts were _ stand all hydraulic behavior. There is 
onstructed over a period of centuries — still ample purpose of research in 
fore and after the birth of Christ. hydraulics. 
hese generally followed contours but It was not until the Seventeenth 
so crossed valleys and ravines on high Century that Galileo in his Dialogues 
asonry viaducts and pierced ridges on Maximum Systems developed laws 
y short tunnels. The use of pressure of falling bodies; that Huygens, based 
vipes was also known, but the clay on experiments, first announced re- 
— sistance to motion in a fluid as propor- 
\ paper presented on June 16, 1943, at the tignal to the square of the velocity; 


leveland Conference by Samuel B. Morris, t k 
Dean, School of Engineering, Stanford @¢ that Newton, in‘his great work on 
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Philosophy, dedicated the whole of the 
second “book” to the study of actual 
fluids, such as water, air, oil and mer- 
cury, as well as certain other ideal 
fluids—a treatise that we would now 
call “hydraulics” or that others would 
argue should be called “fluid mechan- 
ies.” 

In spite of Newton’s early contribu- 
tions to hydraulics, however, his con- 
tributions to mechanics and his inven- 
tion and development of the then new 
field of mathematics to be known as 
the calculus have been of far greater 
value to our present knowledge of hy- 
draulics than his direct researches and 
writings in the field. 


Broad vs. Specialized Training 


This raises the point to which the 
greatest emphasis should be given in 
the fundamentals of a university hy- 
-draulics education—that proper train- 
ing in hydraulics is but a part of a 
broader university education which 
must include a fundamental foundation 
in mathematics, in many fields of sci- 
ence and in what academicians term 
‘separate disciplines.” Thus, the study 
of hydraulics should be considered as 
a part of engineering education. 
Among engineering educators there 
has been much discussion and argu- 
ment between those who insist that 
the engineering curricula should not 
-extend over more than four years and 
should be devoted exclusively to the 
study of mathematics, physical sciences, 
technology and just a little English 
and, on the other side, those who urge 
a much broader training in the humani- 
ties, language and literature, science 
and economics, as well as the needed 
technology, and, if necessary, that the 
period of training, at least for the more 
capable students who should advance 
farther, might run into one, two or 
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even three graduate years. It is onh 
fair to state that those who favor a 
all-technical four-year undergraduar 
training believe that their graduate 
will, by outside reading, later acquir 
the breadth of training necessarij 
pushed aside during their undergrady 
ate years. 

The author is a believer in the prin. 
ciple of broader undergraduate train. 
ing, including a broad training in engj. 
neering fundamentals. As a civil engj 
neer, he is tremendously shocked }y 
the narrow training offered by the ciyj 
engineering departments of excellen 
reputations in some of the large univer. 
sities, civil engineering courses withoy 
any required geology, thermodynamics 
electricity and metallurgy. Practicalh 
all civil engineering courses require 
surveying, highways, transportatior 
mechanics, strength of materials, strue- 
tures, hydraulics, water supply, sani- 
tation and, of course, mathematic 
through differential and integral caleu- 
lus. So, for a moment, the author 
would like to speak for the inclusior 
of those frequently omitted course 
which he regards as fundamental in 
the training of the civil and hydrauli 
engineer. 

Knowledge of geology is very funda. 
mental to much of the work of the hy- 
draulic engineer, e.g. for the location 
design and construction of dams, aque. 
ducts, tunnels and other important 
structures and engineering works 
The development and production 0 
ground water, problems of erosion an¢ 
sedimentation require knowledge oi 
geology and geologic processes. It is 
not infrequent that the hydraulic engt- 
neer must have some knowledge oi 
seismology and of methods and _inter- 
pretation of geophysical exploration. 

Without the knowledge of thermo- 
dynamics an engineer can hardly be 
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said to be adequately trained in any 
feld. Problems of heat and power are 
encountered whatever his path—heat- 
ing, ventilation and air-conditioning 
are involved in a wide range of civil 
engineering design and construction. 

Mention of electricity brings imme- 
ately to the attention of all of us the 
great hydroelectric installations which 
now produce one third of all the public 
utility power. Some knowledge of 
dectricity is involved in almost every 
engineering problem, certainly in the 
design and construction of all impor- 
tant hydraulic engineering works. And 
the day is not far off when all of us 
in the hydraulics field will need to 
know a great deal in the field of elec- 
tronics, radio and ultra high frequency 
techniques. 

The entire art of warfare has been 
revolutionized by these latter electronic 
developments. The output of such 
dectronic equipment for war purposes 
has been multiplied many-fold over 
prewar peace times. After the war, 
industry is going to find new markets 
jor these facilities of electronic manu- 
facture and, in combination with the 
hundreds of thousands of men trained 
in the use and maintenance of this 
equipment, we can be well assured of 
new developments which will affect all 
engineering design, control equipment 
and manufacturing and _ inspection 
methods. In fact the new products in 
irequency modulation and_ television 
will affect the lives of all of us. 

Again, what would the hydraulic 
engineer do with all of his understand- 
ing of hydrostatics, hydrodynamics and 
fluid flow if he did not have in mind 
the progress of knowledge of metals 
and metallurgy in the design of pipes, 
penstocks, valves, pumps, turbines, 
corrosion- and erosion-resistant mate- 
rials—if he were not familiar with the 
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high-temperature and at the same time 
high-strength steels that have made 
possible a kilowatt of electric power 
from less than a pound of coal—if he 
were not aware of the possibility of 
gas turbines as a reasonable develop- 
ment of the Moss turbo supercharger. 
It is reasonable to believe that if it 
were not for the progress in metal- 


lurgy, hydraulic engineering would not 


have progressed so very far beyond the 


methods used in building aqueducts to — 


supply ancient Rome. 
Required Hydraulics Study 


What has been said of the need for 
study of the fundamentals of other 
fields of engineering in the course re- 
quirements of the hydraulic engineer 
holds true equally in the need of knowl- 
edge of hydraulics or of fluid mechanics 
in the curricula for all engineering stu- 
dents. Fortunately most engineering 
colleges do require the study of hy- 
draulics by all of their engineering stu- 
dents. There are, however, a number 
of colleges that do not require electrical 
engineers, and in some cases chemical 
engineers, to study hydraulics. But if 
an engineer is to know the laws of the 
materials and forces of nature and ap- 
ply these laws economically in the 
service of mankind, he must include 
hydraulics or fluid mechanics in his 
tool-kit of knowledge. 

Hydraulics has always been a basic 
subject for the civil engineer and, in 
many schools, is a subject taught by 
the faculty of the civil engineering de- 
partment. In recent years, however, 
the importance to the mechanical engi- 
neer of thorough schooling in hydraul- 
ics has led many engineering colleges 
to provide for the administration of 
hydraulics, hydraulics laboratory and 
research in their departments of me- 
chanical engineering. This situation 
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has been strengthened by the very ex- 
cellent papers presented in the fluid 
-mechanics division of the American 
_ Society of Mechanical Engineers which 
actually preceded the organization of 
the hydraulics division of the very 
much older American Society of Civil 
_ Engineers. 

Nor do the departments of civil or 
_ mechanical engineering always contain 
_ supervision of hydraulics. In a num- 
ber of engineering colleges the funda- 
-mental nature of hydraulics as a foun- 
dation subject for all or many fields of 
_ engineering study has led to its being 
_ placed in a department of mechanics or 
a department of mathematics and me- 
chanics. In general, civil engineering 
- departments have been inclined to give 
their instruction under the good old 
fashioned name of hydraulics. Many 
of the mechanical engineering depart- 
ments to the newer, 


cept of mech anics. The emphasis 
of all of the departments of mechanics 
or mathematics and mechanics is on 
fluid mechanics. 

There is little doubt that the newer 
demands of aeronautical engineering 
have brought about more thorough 
study of fluid mechanics as a funda- 
tion for aerodynamics than existed in 
the old civil engineering hydraulics 
_ laboratory. And these requirements 
_ for a more rigorous study of fluid me- 
chanics have brought about the need 
for aeronautical engineers generally, 
especially those working in the field of 
aerodynamics, to have a more thorough 
working knowledge of mathematics. 
Even the power of differential and par- 
tial differential equations has not been 
sufficient—the aerodynamist should be 
familiar with Fourier series, Bessel 
functions and the transformation of 
results derived for relatively simple 
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forms of boundary between solid ang 


fluid to others much more complex jp 
their geometrical character through the 
wizardry of geometrical relations 
through conformal transformation, 

In the past five or six years there 
has been a flood of new texts on fluid 
mechanics and the authors of many old 
hydraulics texts have been forced t 
include some mechanics of other fluids 
than water, particularly of air and 
gases in their writings. These texts 
may be classified into those that have 
gone all-out for fluid mechanics, those 
that have stuck by hydraulics and 
those that have attempted to straddle 
the two concepts. 


First Course in Hydraulics 

Personally, the author is a_ strong 
believer in laying a good foundation in 
mathematics, at least through differen- 
tial equations, and dynamics before be- 
ginning the study of a first course in 
hydraulics. Preferably, he should fa- 
vor this first course being of such fun- 
damental character that the expanding 
needs of the hydraulic civil engineer, 
the hydraulic mechanical engineer, the 
aeronautical engineer and the chemical 
engineer may be built upon the first 
course in hydraulics. It should in- 
clude the flow of air and gases, but 
should not be made so long and com- 
plex that all students of engineering 
should not be required to take it. 

The primary requirement for such 
a first course in hydraulics is that it 
should be accompanied by laboratory 
experiments actually performed by the 
student, with computations based upon 
his observed data. The course should 
include : 


1. Hydrostatics of fluids and gases: 
buoyancy; stability of boats, dredges 


and dams 
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2. Kinematics of fluid flow, unsteady 
fow and water hammer 

3. Concept of the perfect incompres- 
ible frictionless fluid, with develop- 
gent of the Bernoulli equation with its 
gplications to the Venturi principle, 
seirs, spillways and orifices and the 
ymentum equations 

4. Real fluid flow, fluid friction, vis- 
sity, laminar flow, water percolating 
agranular media, turbulent flow, kine- 
matic viscosity, Reynolds number, de- 
rmination of critical flow; the appli- 
ation of the momentum equations to 
ipe bends, hydraulic jump and surge 
waves; flow in open channels, flow of 
gases. (Fluid flow in compound pipes 
ad branching pipes should also be 
understood. ) 


The student should learn something 
f the principles of hydraulic simili- 
tude, dimensional analysis and the use 
{ models, but he should not be ex- 
gected to go very far in these fields in 
afirst course. He should also under- 
stand the overall principle of the cen- 
trifugal pump and the hydraulic tur- 
bine, but, here again, he will not have 
time to make a thorough study of the 
field without an additional course. 

The amount of further study of hy- 
lraulics beyond the first course must 
lepend upon a student’s main interest, 
capacity and purpose, and will vary, 
depending upon the major fields of 
dvil, mechanical, aeronautical and 
chemical engineering. 

The civil hydraulic engineer should 
learn more of the use of models. He 
should include hydrology, water supply 
and distribution, ground water, water 
purification, sewerage and sewage dis- 
posal if he plans to enter the water 


works field. 


No statement of the study of hy- 
lraulics would be adequate without 
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mention of the vision and leadership 
of John R. Freeman in his most ef- 
fective work in strengthening hydrau- 
lics laboratory practice in the United 
States. Following a European tour in 
1924, Mr. Freeman fathered the publi- 
cation in 1926 of Die Wassenbaulab- 
oratorien Europas, published by Verein 
Deutcher Ingenieure. This volume 
was translated into English and pub- 
lished with “Description of Other Euro- 
pean and American Laboratories and 
Notes on the Theory of Experiments 
With Models” under the general title 
of Hydraulics Laboratory Practice. 

In addition to these publications 
made possible by Mr. Freeman, he 
aided in the establishment of the Na- 
tional Hydraulics Laboratory at Wash- 
ington and established a permanent en- 
dowment under which young engineers 
selected by the American Society of 
Civil Engineers, the American Society 
of Mechanical Engineers and the Bos- 
ton Society of Engineers are sent to 
Europe or America for one year for 
study in the hydraulics laboratories. 

Mr. Freeman’s vision and initiative 
have brought rich reward. Through- 
out the United States, Freeman Schol- 
ars are heading university and other 
hydraulic research laboratories. The 
Corps of Engineers, TVA, the Bureau 
of Reclamation, the Aluminum Com- 
pany of America and countless others 
are making hydraulic model studies of 
all major river works. In fact, the ef- 
fect of various stages of construction 
is studied and forecast by means of 
model study. Practically all of this 
progress has taken place in two decades 
as a direct result of Mr. Freeman’s 
foresight and devotion. Thus has the 
work of a great hydraulic engineer en- 
riched the knowledge and experience 
of his successors. 


At midyear in 1942, the water works man could properly set his ming 


_ the armies in the field requiring the utmost support from those who remain 
civilians, we must Serve by Saving. 

Save what? Above all else—manpower and materials. Water works 
_ executives, even though they direct the affairs of an essential industry, 
must leave no method unexamined which might make possible the use of 
less manpower. All the rules and bulletins that have been issued do not 

_ set aside the simple fact that today’s work must be done by men—and 
~ women—who work harder than they did in peacetime. 

Now—for a vital matter: What have you, in your department or com. 
pany, done to carry on more work with fewer workers? Will you write 
= A.W.W.A. headquarters office today and state simply and briefly what 
_ you have done? Whether it has been in the production or pumping of the 
_ supply, in your service or metering activities, in your meter reading or office 
_work, in your use of transportation—whatever it might have been—tel| 
_ what you have done. The next issue of this JOURNAL, with your help, 
po bring to every reader as concise a summary of the information as can be 


developed. This is planned in order to help water works men meet tomor- 
_ row’s manpower problems, for they, along with all other good Americans, 
must find ways to save manpower. 

7 Along with manpower saving goes material saving. Read the Cleve. 
land speeches by Krug and Gorman, immediately following. Krug’s sen- 
-tence—‘‘You and your customers will be giving the war effort a mighty 
boost if you can keep your requests for critical materials to a minimum.” 
—is not ‘‘foolishment’’ but fact. Along with it, however, note his later 
sentence— ‘| want to make clear the distinction between maintenance and 
expansion because we are anxious for you to practice the former and dis- 
courage the latter.” 

Do you realize that the reporting water works, as a group, for the past 
eighteen months have not consumed the amount of maintenance and repair 
materials that the War Production Board has authorized them to use? Not 
only have they stopped their construction and minor extensions in many 
instances, but they have cut down their maintenance. This practice of 
under-maintenance is dangerous. It endangers service on the one hand 
and on the other makes more likely the emergency need for new equipment. 

So—strike a balance! Maintain the old to save the new and you save 
materials—or rather you send more bombs to Berlin and Tokio. 


For the Midyear 1943 - SERVE BY SAVING 


_ and action about the slogan ‘Save, Stretch and Share.’’ A year later, with] - 
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AM glad to meet with you again to 

talk over our joint problems and 
to see what we can do to discharge 
more efficiently our mutual responsi- 
hility—that of furnishing an adequate 
supply of water for the arsenal of war 
the United States has become. That 
responsibility 1s a tremendous one and 
agrowing one. Few persons outside 
this room realize the voracious appetite 
for water possessed by our war pro- 
luction machine; and the general pub- 
lic realizes it not at all. It is a tribute 
to you gentlemen that the public takes 
ts water for granted. You have given 
the people such excellent service for so 
many years that they are unaware there 
are any complex problems in providing 
it I hope you will be able to keep on 
loing that. The job will tax your in- 
genuity and your resourcefulness as the 
lemands of war increase. You will be 
alled upon to do more and more—and 
ou will have fewer materials and fewer 
men to do with. The high order of 
apability displayed so far by the water 
industry is the best guarantee I know 
that you will find a way to carry on 
lor the duration. 

It’s always a safe rule never to talk 
to experts about their own subject un- 


Plans and Policies of the Office of War Utilities 


An address presented on June 16, 1943, 
at the Cleveland Conference by J. A. Krug, 
Director, Office of War Utilities, Program 
Vice-Chairman, War Production Board, 
Washington, D.C. 


By J. A. Krug 


less you are an expert yourself, and it’s 
a rule I am going to follow. So in- 
stead of trying to tell you things you 
already know—and know better than 
I do—about water supply problems, I 
am going to talk to you today about 
some of the problems facing the War 
Production Board and the Office of 
War Utilities and how you can help us 
solve them. 
WPB and Water Supply — 

Let me begin by emphasizing to you 
the fact that the War Production Board 
is exactly what its name implies, and 
nothing more. It is made up of men 
of every political creed and every shade 
of opinion. I say that because some- 
imes the WPB’s motives are misunder- 
stood. Actually, it has only one motive 
and that is war production. As a part 
of its job of war production, the board 
has also the responsibility of protecting 
essential civilian services, so that war 
production can be carried out. In the 
fields of water, gas, power and com- 
munications, the Office of War Utilities 
has that same function. Narrowing 
that general policy statement to water 
alone, it is our job to see that an ade- 
quate supply of water is provided for 
war production and essential civilian 
services—with the least possible ex- 
penditure of critical materials. 

I want to emphasize that last point 
to you—"‘the least possible expenditure 
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of critical materials.” I am sure you 
would face no very serious difficulties 
in providing all the water necessary to 
meet these newly increased demands 
if pipe and pumps and valves and the 
thousand and one other items you need 
were readily available. But these things 
are not readily available and they are 
not going to be for the duration. That 
may sound as if we expected you to 
perform miracles. Wedo. We expect 
you to operate to the last possible mo- 
ment with your present equipment and 
then figure out a way to get by witha 
minimum of new equipment. Every 
day you can manage without dipping 
into our national supply of critical ma- 
terials, those materials can be used to 
forge the weapons that are beating the 


Axis. 
Materials Shortages 


We can all remember when we con- 
sidered our national resources of mate- 
rials like steel and copper and alumi- 
num were practically limitless. We 
would have hooted—and as a matter 
of fact we did hoot—at anyone who 
tried to tell us that we ever would be 
short of basic materials. What we 
did not realize was the almost limitless 
capacity of our great country to manu- 
facture and fabricate these materials. 
Now we have reached a rate of manu- 
facture such as the world has never 
seen and never expected to see. Since 
the month before Pearl Harbor, the 
United States has increased its monthly 
output of munitions more than five- 
fold. In March of this year we pro- 
duced three times the volume of air- 
planes that we did in March a year ago, 
and bigger, faster, heavier planes too. 
In March 1943, we turned out over 
three times as much artillery as we did 
a year earlier and we are sending ships 
down the ways at two and a half times 
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last year’s world record. Raw mate. 
rials producers have not been idle in 
the meantime. We have increased stee| 
output by a third. The United States 
this year will have more copper at its 
disposal than the entire world produc- 
tion in 1939. Aluminum production 
has been multiplied and re-multiplied, 
Nevertheless, there is a ceiling upon 
the amounts of these materials we can 
produce—and there 1s no ceiling upor, 
the demands of modern war. 

I can best illustrate this point by tell- 
ing you about the demands for steel for 
the third quarter of 1943. As you 
know, we have just completed the allo- 
cations for the third quarter. The di- 
rect war demands—and remember that 
all normal civilian items like automo- 
biles, refrigerators and washing ma- 
chines are not being made—the direct 
war demands of the Army, the Navy, 
the Maritime Commission, plus the in- 
direct military and basic civilian de- 
mands of the railroads, the utilities and 
so forth, were one-third greater than 
the total anticipated steel supply. That 
means that these essential programs 
must be reduced one-third on the over- 
all in terms of reported requirements. 
If ever any of you get the feeling that 
the Office of War Utilities is being un- 
duly harsh in its treatment of your re- 
quests for materials, just remember 
that. Every pound of steel you can 
save means a pound of destruction that 
can be delivered to the Axis. Every 
month you can delay a request for steel 
means you have brought the end of the 
war just that much closer. We are 
well aware that there are some mate- 
rials you must have, some improve- 
ments that must be made and we intend 
to see that you get them. But we do 
urge you to ask yourselves about each 
item: “Where will this do the most 
good—in the city water system or de- 
livered to Tokyo by air express?” 
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Conservation Possibilities 


As a result of the materials situa- 
tion, I am going to ask you to co- 
operate with us and with the other 
utilities in holding water demands to 
a minimum. We all know there is a 
great deal of construction tied up in 
meeting that small percentage of in- 
crease imposed by the peak demand. 
In most communities in the United 
States, peak demand has increased as a 
result of war activity, and all of you 
feel the need to increase your systems 
to meet it. That is a normal desire and 
one that ordinarily would be met with- 
out question. At this time, however, 
when direct military demands for criti- 
cal materials are so urgent, we just 
do not have the necessary materials for 
extensions of plant capacity to meet 
peak demand and nothing else. 

I am asking you, therefore, to take 
whatever steps necessary through the 
means available to you to reduce your 
peak loads. Generally, a request to 
the public to refrain from using water 
for any but necessary purposes in the 
hottest, driest weather will get the job 
done. I am not trying to tell you how 
to accomplish this result, but I do want 
to impress upon you the vital necessity 
for doing it. 

This is not an added burden we are 
attempting to impose upon water sys- 
tems alone, but a course of action that 
is being adopted by gas, power and 
communications utilities generally. I 
am sure you all have seen the extensive 
advertising campaign carried on by the 
telephone companies to reduce their 
peak load. The gas companies of the 
country carried on an effective program 
last winter and are planning an ex- 
panded campaign this winter. I met 
with a group of leaders of the electric 
industry in Washington recently to dis- 
cuss a similar campaign for power use. 


Mr. Gorman and I and the other of- 
ficials of the Office of War Utilities are | 
not proposing these measures to you~ 
and to the other utilities idly and with- 
out serious consideration. In fact, the | 
opposite is true. We have hesitated 
to ask you to adopt drastic conserva- 
tion measures, even after we thought 
they would be necessary, because we © 
wanted to be absolutely certain of the 
necessity for them. There can no 
longer be any doubt. The criticalness 
of the materials situation is increasing 
as the war effort gets into full stride. 
If we are to forge the weapons that will 
beat the Axis, we are going to have to 
practice strict conservation on the 
home front. Many of you have halted 
the unnecessary consumption of water 
in our communities in time of drought 
and you know the steps that have to be © 
taken. Fortunately, we have no 
drought of water, but we do have a 
drought of materials. We are hopeful 
that there will be set up shortly in 
every city in the United States a joint 
effort of all utilities to persuade their 
customers to practice conservation. 
Let me urge you to take a full part in| 
that activity. Please do not wait for 
that, however, but start telling your © 
customers now that conservation of | 
water is necessary. 
I would like to return for a moment _ 
to the gas industry and its activities of — 
last winter because it is a good illustra- _ 
tion of the type of conservation cam- 
paign I am asking you to undertake. 
Like water, both natural and manufac- 
tured gas can be delivered to meet the 
demands of all customers 90 per cent 
of the time. It is only during the ex- — 
tremely cold weather that there is any — 
question of a shortage of gas. The gas 
systems did not have sufficient capacity 
to meet all peak demands last winter 
because materials for expansion could 7 
not be granted. The gas systems in all | 
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the shortage areas instituted an exten- 
sive publicity campaign to reduce peak 
demand and these campaigns were very 
We learned from that ex- 
perience that the public is willing to 
_ practice reasonable conservation if they 
are asked to do so and if the reasons 
for it are fully explained to them. You 
and your customers will be giving the 
war effort a mighty boost if you can 
keep your requests for critical mate- 
rials to a minimum. 

Let me qualify that last statement 
slightly. What we are attempting to 
~ hold down is the use of critical mate- 
rials. Major water system expansions 
require large amounts of such mate- 
rials. We realize, of course, that 
present systems must be kept in sound 
_ operating condition to meet the in- 
creasing demands of war and to con- 
tinue to operate over capacity, as many 
of them are doing now. As an earnest 
of that realization, we recently have in- 
_ creased the preference rating for water 
utilities for maintenance, repair and op- 
erating supplies to AA-1, a top mili- 
_ tary rating shared by few industries. 
_ I want to make clear the distinction be- 
_ tween maintenance and expansion, be- 
_ cause we are anxious for you to prac- 
tice the former and discourage the 
“latter. 


_ Need for Co-operation 


One of the best ways you can help 
meet the war load is by a more liberal 
policy toward neighboring systems— 
particularly toward those smaller sys- 
tems on the outskirts of the larger 
cities which have been heavily bur- 
dened by new war plants and war hous- 
ing. Many of these small systems have 


been taxed far beyond capacity. It 
would take vast amounts of critical ma- 
terials to enable them to meet these 
added burdens by themselves. 


Some 
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of you, however, can help us help them. 
by being good neighbors. If you will 
keep that in mind you will be helping 
to arm our soldiers and sailors on the 
fighting fronts just as surely as if you 
made the weapons yourselves. ; 

I want to give you a word of warn- 
ing about the good news we have been 
hearing from Europe these past few 
days. I am just as hopeful as you 
are that we never will hear any bad 
news, but I caution you against the 
tendency to regard this war as all = 
over. I would like to believe that, t 
but the judgment of experts tells us 
that we are in for a long, hard war. 
If it ends sooner than we expect, so 
much the better. Surely, however, we 
must prepare for several years of war, 
We must plan carefully for greater 
difficulties that may lie before us. | 
am going to ask you, therefore, for a 
major job of planning so that we may 
be prepared for any eventuality. 

We have been coasting along for 
the last two years with a plentiful sup- 
ply of water. Let us hope we continue 
to have plenty of rainfall for the dura- 
tion. Let us hope that, but not depend, 
on it. A drought next summer would 
not lessen the demands of war produc- 
tion on our water supply and a pro- 
tracted drought condition undoubtedly 
would cause us serious difficulties. 
What would be your situation in case 
of drought? Where would you have to 
turn for water in case your present sup- 
ply was exhausted by drought? What 
materials would be necessary, an¢ 
when, to afford your system reasonable 
protection against an interruption 0! 
service for war production and for es 
sential civilian use? 

Those are the things the Office 
War Utilities needs to know. I am 
asking you, therefore, to make an im 
mediate appraisal of your current an 
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hem potential war load, of the situation you We can do it and with your help = | 
will would be called upon to meet under will do it. Perhaps an explanation of 

ping drought conditions and to submit to us the essentiality of water for war pro-— 

the at the earliest possible date a complete duction will help make your customers 

statement on these matters. We are realize the necessity for conserving it. 
trying to look ahead, to see what we If the Office of War Utilities can help — 
arn-| may be called upon to provide in the you in planning a campaign along the | 
been| way of materials under changed cir- lines I have indicated, we will be very | 
few| cumstances and what we can do to- happy to do so. Rest assured you will | 
you| ward providing them. This is a matter have the full force of the government — 
bad|of utmost importance and I ask that in back of your efforts. This is a time 
the} you give it your attention. when civilians must save, so American — 
but. There are a great many other things boys may live. The side in this war — 
too, I would like to talk to you about, but that has the most and best weapons — 
s us conservation of materials is so upper- not only is the side that wins, and wins 
war., most in my mind these days that it is in the shortest possible time, it is also” 
+ so| dificult for me to discuss anything — the one that has the least casualties. A_ 
_ welelse. Gentlemen, we must make the ton of steel that you don’t use may — 
war,| most of our materials if we are going save the life of an American soldier. 
sater|to make this a reasonably short war. And that’s worth doing. 
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Administrative Policies of the Water Division— and 
Office of War Utilities itati 
By Arthur E.Gorman thro 
- bein 
7 N the paper immediately preceding, assistance in organizing this section | ties 
= Mr. Krug has presented a program and has continued to serve as special | the - 
_ by which water utilities can do their consultant. Secretary Harry Jordan | grea 
part to meet the extraordinary but es- _ has been a real friend and helpful coun- } ¢ffor 
_ sential loads that our nation must carry selor. We have also been assisted by | brief 
_ to win this war. He has also empha- the Association’s special committees} Wate 
sized the need of meeting these war and by those of the Water and Sewage Boar 
_ responsibilities with a minimum use of | Works Manufacturers Association. wW 
the materials required to serve the Under a WPB Order of September oad 
armed forces. I shall discuss, from the 2, 1942, jurisdiction within the board Th 
_ viewpoint of the Office of War Utili- for water supply other than for irriga-| !US 
ties, some of the administrative aspects tion was vested in the Power Branch.} % % 
of carrying out these policies, not only Administrative responsibility has been} °" ™ 
the in the new Water Section. In Febru-| ™ 
sc “a at y water utilities, ary 1943, when the Office of War Utili- water 
1e production load in this all- 
: about were organized, each representing one po 
war accelerates. water 
of the following utilities : power, manu- 
At the Chicago Conference of the factured gas, natural gas, water and surrer 
é gas, naturé , wate 
A.W.W.A. last June, Mr. Krug em- Patil 8 and |] 
phasized the growing importance of stron 
; As one of the seventeen claimantf ,. 
water supply in war production and ‘ ; he ting o 
Re ‘ : agencies sharing in the nation’s war 
announced his intention of creating a ; Afte 
output of materials and equipment, the 
Water Section in the Power Branch, = and lo 
Office of War Utilities has the respon}... 
of which he was then chief. In August .,.,. ; ‘ Ity sys 
QA? sibility of recommending the amounf yp, ... 
1942, the new section was organized. : Rly B the acc 
that should be allotted to utilities andj 
It has worked in close harmony with 
of ascertaining that the utilities fof peasy 
the Association and representatives of thi 
whom this material and equipment ceede 
the water industry. President Abel aetna their full t ceeded 
obtained carry their full and respective place 
Wolman rendered timely and valuable peeing Placed 
: 7 share of the nation’s war load. Thi water , 
An address presented on June 16, 1943, at calls for a high degree of co-operatiof pattern 
the Cleveland Conference by Arthur E. Gor- with the many utilities and for a systenfaged t 
man, Director, Water Division, Office of table if availa 
War Utilities, War Production Board, ©quitable cistribution Of 
Washington, D.C. materials. - lor mat 
846 
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Mr. Krug in his joint capacity as Di- 
rector of the Office of War Utilities 
and Program Vice-Chairman of WPB 
has recently put into effect many poli- 
cies and administrative procedures 
which shorten the time required to 
process the utility project applications 
and work approval under various lim- 
itation orders. Before discussing the 
specific administrative instruments 
through which priority assistance is 
being given to the 13,500 water utili- 
ties of the nation, and particularly to 
the 500 or more which are carrying the 
greatest proportion of the nation’s war 
effort, however, I should like to review 
briefly the general relationship of the 
water utility to the War Production 
Board. 


War Demands on Water Supply 


This war more than any other is 
focusing attention on the importance 
of water as a prime war resource and 
on water utilities as essential factors 
in war production. The selection of 
water works as prime targets for de- 
struction is ample testimony of the im- 
portance attached by military men to 
water service in modern warfare. The 
surrender of Hong Kong, Casablanca 
and Pantelleria and other supposed 
“strong points” was accelerated by cut- 
ting of water supplies. 

After this second world war started 
and long before Pearl Harbor, our util- 
ity systems began to feel the effect of 
the accelerated war production through 
additional demands for service. Since 
Pearl Harbor, these demands have ex- 
ceeded any prior predictions and have 
placed unprecedented strain on many 
water utilities. They had no organized 
pattern to follow, but somehow man- 
aged to meet demand after demand in 
avery difficult period when competition 
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Those hectic demands of war con- — 
struction showed what the water utili- — 
ties could and could not stand in the 
way of sudden expansion. The strug-_ 
gle to meet these abnormal demands _ 
brought forth a brand of loyalty and | 
resourcefulness within the water indus- 
try of which we can all be proud. 

In many water systems, the demands 
for service to army camps, naval bases, 
ordnance works, industry and housing — 
have put even the most optimistic 
long-term construction plans into com-— 
plete eclipse. In most war-affected — 
areas, substantial additions to plant— 
and distribution systems had to be 
made. In several places, entirely new — 
sources of supply had to be developed | 
to meet the excessive war loads, for 
instance at Newport News, Va., Mill — 
Creek Valley, Ohio, Houston, Tex., 
and Wilmington, N.C. 

We are now entering the phase of © 
the war program when full emphasis is 
on production. his production 


highly integrated and must be main- 
tained to schedule; yet it must be kept 
flexible enough to meet the demands — 
of the war strategist as our fortunes - 
in combat affect the need of various 
war supplies and equipment. 

The recent decline in war construc- 
tion has not been followed by a relaxa-_ 
tion in demands on water utilities. — 
They are still on the upgrade. The | 
operation of new plants calls for addi- 
tional water supply for production pur-— 
poses and still more for general domes- 
tic use in the areas where employees 
reside or where additional Army and 
Navy personnel are housed. 

A recent compilation of existing 
water supply deficiencies in critical 
war areas as reported by state sanitary 
engineers has revealed some very inter- 
esting facts concerning deficiencies in 


lor materials was sharp. = public water systems. The percentage 
2 


distribution of these deficiencies by 


nyajor water works facilities are: sup- 
ply, 38.5; pumping, 14.4; treatment, 
19.7; and distribution and _ storage, 
27.4. 

There is certainly no room for com- 
placency. <A real war job lies ahead 
of us. It is expected that war produc- 
tion this summer and fall will begin to 
_ approach the forecasts for top war de- 
mands. We have yet to learn to what 
extent our water utilities can maintain 
continuity of service when the new 
production load continues at capacity 
or accelerates as new war needs 


develop. 


Adequacy of Supply 
The importance of rainfall to water 
_ supply and demand is familiar to all of 
€ us. Since the war began, rainfall con- 
ditions in most sections of the country 
have been unusually favorable for 
maintaining adequacy of water supply. 
According to U.S. Weather Bureau 
Statistics, rainfall for the United 
States has been above normal for the 
last three calendar years, being: 104 
per cent of normal in 1940; 112 per 
cent in 1941 ; and 107 per cent in 1942. 
To May 1, 1943, rainfall was normal 
in the northeast, above normal in the 
~ north and northwest, about 80 per cent 
normal in the Mississippi Valley and 
plains area and relatively low in New 
Mexico and Arizona. 
Reservoirs are spilling in most 
areas; stream flows have been high 
generally, with some flooding; peren- 
nial underground supplies in sand and 
gravel deposits are well filled ; and con- 


ditions have been favorable for re- 
charge to the deeper aquifers. These 


are all favorable conditions, but even 
so we have some very serious under- 
ground water problems. The concen- 
tration of war industries in areas where 
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ground-water elevations for many yearsteel, 
have been receding at an alarming ratebefore 
has developed some serious locajjprodu 
situations. used. 
It is too much to expect that rain.fof gas 
fall and weather conditions will cop.fare us 
tinue to be favorable should the sched.fiactur' 
uled war production load continue forfproduc 
the next two or three vears. We mug) wat 
face the possibility of extended periods}iuced. 
of drought locally or over wide areas jppro’ 
\We must appraise our systems both asfance | 
to supply and service and determing}gal. 0! 
where our weaknesses are or where|!he 
they may develop. plants 
Within the next few weeks, many}l wal 
utility operators in this country will be[tial ait 
requested to submit to the Office of] The 
War Utilities a report of deficienciesgram i 
in their systems which would _resulfplane, 
from extended drought conditions anda nun 
an estimate of materials which wouldfages a 
be required to supplement existing}0e Is € 
plant in order to maintain service. Asproduc' 
Mr. Krug has mentioned, the need of essenti< 
this information is urgent because it jsfvithin 
essential that we prepare for any emer-vell as 
gency scheduling of material and equip-}var wo 
ment which may be necessary. It willfwater s 
be appreciated if you will give this ap-fabor tt 
praisal the immediate attention of your-owers 


self and your associates. capacity 
mendou 
Maintenance of Service to mai 


The greater emphasis being placeifmerget 
on production of equipment and sup} The | 
plies for aerial and amphibious warpared t 
fare and shipping is calling for imfiry ma 
creased production of steel, copperfiis res 
aluminum, aviation gasoline rubfmainten 
ber. Plants manufacturing these prod-facilities 
ucts use very large quantities of waterfads w 
and, in many instances, the water must is oby 
chemical physicafals an 
ets mus 


have special 
properties to be suitable. 

In the various processes followed infential o 
the manufacture of one ton of ingotf certai 
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yefore this steel is made into fabricated 
products, about 175 tons of water are 
ysed. In the production of a gallon 
af gasoline, from 7 to 10 gal. of water 
yre used in various processes of manu- 
facture. One of the largest alcohol 
roducing plants uses about 100 gal. 
{ water for each gallon of alcohol pro- 
iwced. Before an airplane engine is 
pproved for installation and long dis- 
ance flights, from 125,000 to 150,000 
al. of water are used in testing it. 
The great windowless “blackout” 
dants built for war production depend 
m water for operation of their essen- 
ial air-conditioning equipment. 
The nation’s war production pro- 
sam is highly complex. Parts for a 
jane, a tank, a gun or a ship are made 
a numerous plants in cities and vil- 
ages all over the nation. Water serv- 
ce is essential at all of these plants if 
roduction is to be maintained. It is 
essential to community life in the areas 
yithin which the plants are located as 
well as to the individual well-being of 
war workers and their families. Where 
water service to housing is inadequate, 
abor turnover is high, which, in turn, 
lowers plant efficiency and productive 
apacity. Water utilities have a tre- 
mendous responsibility to this nation 
0 maintain service during this war 
emergency, however long it may last. 
The Office of War Utilities is pre- 
pared to help utilities obtain the neces- 
ary materials and equipment to meet 
his responsibility whether it be for 
maintenance of existing plant or new 
acilities required as a result of war 
ads which cannot otherwise be met. 
tis obvious that in such a tight mate- 
nals and manpower market, all proj- 
kts must be screened and only the es- 
tial ones given material allotments. 
{certain amount of procedure which 
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steel, 75 to 80 tons of water are used; I called “red tape” before I came to 


Washington is necessary to maintain 
weoner controls, but our efforts are 
being directed to minimize it. 


Procurement of Materials 


All utility operators will be inter- 
ested to know that within the past few 
weeks, some striking changes have been 
made by the Office of War Utilities in 
the administrative work pertaining to 
authorizations under which materials 
may be obtained for essential opera- 
tions and new facilities. As things 
now stand there are three basic forms 
or documents with which every utility 
operator should be familiar. These 
are: 


1. WPB Order U-1 

2. WPB-2774—Application for Au- 
thority to Begin Construction 

3. UF-13—Water Utility Report of 
Quarterly Deliveries, Withdrawals and 
Inventory of Materials. 


The U-1 order is the Office of War 
Utilities substitute for the P-46 order 
of the former Power Branch. To 
many of you it is an old friend. It 
has been and is still going through a 
series of legal and technical changes, 
the latest dated order being that of 
May 31, 1943. Recent panel meetings 
with representatives of industry re- 
sulted in some important recommenda- 
tions from water utility operators 
which are being adopted. Perhaps the 
most important affecting water utilities 
was that the inventory, withdrawal and 
delivery base has been changed back 
to the old P-46 figure of 60 per cent 
of the 1940 base. This was done in 
the latest revision. The new U-1 or- 
der now being prepared and soon to 
be promulgated gives recognition to 
the individuality of the various utilities 
in their operations. 


| 


om 


The primary purpose of the U-1 
_ order is to aid the utilities by extending 
to them a high AA-1 automatic pri- 
_ority rating by which they may obtain 
materials to maintain plant and equip- 
without submitting applications 
to Washington. In extending this aid, 
certain limitations are placed on in- 
ventory withdrawals and deliveries in 
various defined classes of equipment 
and supplies. 
Form WPB-2774,* just recently re- 
_ leased, is to be used in place of all PD- 
200 and PD-1A forms, U-1 letters and 
~ CMP-4C forms formerly used for proj- 
ects or project amendments. This new 
- simplified form has been designed 
especially for utility projects. It calls 
only for basic information needed to 
identify the project, and the amounts 
and value of critical materials involved 
which are necessary for statistical pur- 
poses. It has been our experience with 
water project applications that they are 
so varied in scope that the question- 
naire type of application serves neither 
the applicant nor the analyst to advan- 
tage. Therefore, in submitting data in 
support of projects for which priority 
assistance is applied on this form, ap- 
plicants are given the widest possible 
leeway. An administrative letter now 
in preparation outlines the type of in- 
formation needed by our analysts. 

To date, only those water utilities 
serving approximately 50,000 popula- 
tion or higher have been required to 
report their quarterly inventories to the 
War Production Board. The report 
forms used have been UF-13 for dollar 
value of delivery, withdrawal and in- 
ventory and WPB-921 for physical 
items of certain types of material in 


excess inventory. 
To simplify this work, the Office of 
War Utilities has eliminated the neces- 


* See page 977. 
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sity of filing quarterly the detailed lists 


of items in excess inventory. In its 
place, a system for keeping a perpetual 
excess inventory record has been set up 
in the offices of the Regional Utilities 
Inventory Control Engineers. The re. 
porting utilities now need only to ad- 
vise the regional office of any changes 
in their excess inventory, such as items 
used or sold from excess inventory, 


It is proposed to simplify and 
shorten the quarterly report form 
UF-13. Plans are also being made to 


require an abbreviated report, possibly 
on a postcard form, from the medium- 
sized utilities. 

Utility plants must be maintained. 
The longer the war lasts, the more im- 
portant a scheduled maintenance pro- 
gram becomes. We cannot risk an 
epidemic of interruptions in war pro- 
duction next year resulting from lack 
of maintenance this year. There is no 
economy in deferring essential mainte- 
nance; in fact, the cost in materials 
and production capacity for replace. 
ments may exceed many times that of 
initial maintenance. It was for this 
reason that the original P—46 order 
was issued, authorizing utilities to ex- 
tend an automatic priority rating for 
materials needed for essential mainte. 
nance, repair and operation. 

There are some indications from our 
records that utilities in_ their 
praiseworthy zeal to co-operate, by us- 
ing a minimum of critical materials, or 
because they were discouraged in eat- 
lier attempts to obtain supplies under 
inadequate priority ratings, may now 
be deferring essential maintenance 
plant. They are not making effective 
use of the provisions of the new U-l 
order established specifically to hej 
them better to serve the overall wa 
effort. It is of utmost importance tha 
we strike a sound balance in thes 
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matters. While the Office of War 
Utilities is seeking to minimize the use 
of critical materials so that more may 
be available for direct war purposes, 
it does not wish to do so at the expense 
of proper maintenance of essential 
water works. 4 
Controlled Materials Plan 
The Controlled Phin. 
which was started in a limited way the 
first quarter of 1943 and will be in 
full operation effective July 1, is a new 
development which has improved the 
method of allocating the three critical 
materials—steel, copper and aluminum. 
Water projects, as a rule, are not much 
concerned with the Controlled Mate- 
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tinue to limit allotments to new con- 
struction projects. The steel and cop- | 
per situation is very tight. It is pro- 
posed to obtain from all utilities the | 
copper which was frozen last October 
under the M—9-c order. Possibly some 
of the water utilities may already have 
received requests by the Copper Re- 
covery Corp. concerning copper tubing 
on hand. It is destined to move into 
useful war service in the very near fu- 
ture. Through the controlled and up- 
to-date records of excess inventories 
available at the WPB regional offices, 
much can be done to help utilities in 
obtaining material and equipment 
needed. Co-operation between utilities | 
in obtaining needed supplies has never 


Allocations of Controlled Materials 
| Material Repair Operation Total 
Second | Steel 12,975 tons 5,900 tons 18,875 tons 
Third Steel 4,500 tons 6,060 tons 10,560 tons 
Second | Copper 40,300 Ib. 108,000 Ib. 148,300 Ib. 
Third | Copper 19,500 Ib. 120,000 Ib. 139,500 Ib. 
tials Plan administrative details, al- been more essential. Large utilities 


though each manufacturer is more or 
less affected. Under this plan, alloca- 
tions are kept in balance with produc- 
tion capacity so that materials for ap- 
proved projects may be delivered to 
meet schedule requirements. It avoids 
the confusion and _ disappointments 
which developed under the priority sys- 
tem, when authorizations for material 
were in excess of production capacity. 

The amount of controlled material 
allocated to water utilities during the 
second and third quarters of 1943 is 
summarized in Table 1. 

As Mr. Krug has pointed out, until 
such time as the materials situation 
eases up, it will be necessary to con- 


must continue to help the smaller ones, 
both in materials and equipment and in 
the provision of standby emergency 
service. 

A recent survey has indicated that 
many water utilities are still holding, 
in plant, material and equipment they 
may never use—material which if re- 
leased to other utilities would help sub- 
stantially to expedite important proj- 
ects now being delayed because of in- 
ability to get deliveries on critical items. 
A few cities have already voluntarily 
listed such plant equipment with the 
Office of War Utilities for sale to help 
meet the current shortage in special 
types of equipment. 


#4 
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In reviewing project applications 
from water utilities, it is clearly evident 
that much material and equipment is 
_ being requested to meet actual or fore- 
casted peak-hour loadings. There is 
no desire on the part of the Office of 
War Utilities, so long as supply is 
available, to limit any legitimate uses 
_of water for domestic, industrial, irri- 

gation or fire protection purposes. 
None of us wants to see limitations put 
on the uses of water which are so es- 
— sential to our high American standard 
of living, but it is possible that, under 
drought conditions, drastic 


action to conserve water may be neces- 

sary. There is substantial evidence 
that many applications for new equip- 
_ ment and service could be deferred and 
the need of them offset by a well or- 
ganized consumer conservation pro- 
gram. The fine water conservation 

program carried out in Philadelphia 

7 Bsc the summer of 1942 and being 
continued this summer is an example 
of how a 15 to 20 per cent cut-back 
in peak demands may be effected. A 
well planned water conservation pro- 
gram could in most cities more than 
offset the effect of the increased loads 
caused by victory gardens. 


Program for Co-operation 


The outlook ahead is favorable, but 
potentially serious. The Water Divi- 
sion of the Office of War Utilities will 
make every possible effort to help utili- 
ties meet their war loads. Many more 
basic data are needed before the true 
facts as to our essential war require- 
ments can be established and materials 
provided to meet them. This is espe- 
cially true if water utilities must oper- 
ate under drought conditions. Never 
wie 


before has close co-operation between 
government, utility operators and con- 
sumers been more needed. 

Some of the ways by which such 
a co-operative program may be ad. 
vanced are: 


1. Maintain plant in good operating 
conditions at all times. Use the U-] 
order as fully as necessary for this 
purpose. 

2. Defer major extensions and bet- 
terments of plant as long as possible 
by developing a consumer conservation 
program to reduce waste and _ lessen 
peak loads. 

3. Appraise plant for effective sery- 
ices to essential consumers for the 
duration of the war: (a) under normal 
rainfall conditions; (b) under drought 
conditions. 

4. Report to the Office of War 
Utilities an estimate of materials and 
equipment needed to maintain effective 
service under these two conditions, to- 
gether with a schedule of delivery 
dates. 

5. Co-operate with neighboring utili- 
ties in pooling of water supply re. 
sources, where practicable, through use 
of inter-connections. 

6. Co-operate with the WPB Re 
gional Utilities Inventory Control En- 
gineers in the use and exchange oi 
materials and equipment in excess 
inventory. 

7. Report for sale any material and 
equipment in plant not now reported as 
excess inventory which is not likely 
to be used. 

8. Look to the Office of War Util: 
ties for advice and assistance in Cot: 
nection with all water supply problems 
involving war production. 
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BY Dr. Wolman 
and I have divided the subject of 
this evening’s discussion. I am going 
to talk about the general impact of post- 
war planning upon public works pro- 
grams in general, while he will narrow 
the subject down to the water works 
feld in which you are especially 
interested. 

As I contemplated this subject to- 
day, | was reminded that ten years ago 
this week, this Association assembled 
in Chicago to discuss the same sub- 
ject—public works as a factor in the 
American economy under the circum- 
stances that then prevailed. To me it 
is rather an interesting fact that now, 
ten years later, we should be talking 
about the same subject. I say “inter- 
esting” because at that time, ten years 
ago, we had twelve to fifteen million 
unemployed in this country. We were 
trying by every desperate 
within our power to raise prices and 
consumer income. Our great aim was 
to achieve “reflation,” which was a 
polite name for inflation. We were 


means 


A discussion presented on June 16, 1943, in 

a Special Session at the Cleveland Confer- 
ence, by Willard Chevalier, Vice-Pres., 
McGraw-Hill Publishing Co., Publisher, 
usiness Week, New York, and Abel Wol- 
nan, Prof. of San. Eng., The Johns Hopkins 


By Willard Chevalier and Abel Wolman 


Relation of Public Water Supply to the Postwar Program 


d The Impact of Postwar Planning on Public Works 
Programs—Willard C hevalier 


seeking some device by which to “prime 
the pump,” of the national economy. 
We wanted and craved a shot in the 
arm that would put this faltering econ- 
omy of ours back on its feet. That was 
the picture ten years ago when we met 
to talk about the effect of public works | 
on the national economy. 7 


Two Types of Public Works © 


It was at that time that the American 
people as a whole really made their 
acquaintance with the public works 
program as a device to throw the 
weight of government into the eco- 
nomic cycle by means of deficit spend- 
ing on a large scale. The effort was 
made at that time for two reasons, rea- 
sons that not only were different, but 
also were at times rather conflicting. 

The first of these reasons was to 
create jobs in any possible way, any 
kind of jobs—boondoggling, work re- 
lief, public works. It made no differ- 
ence so long as we could get the un- 
employed on the public payroll. Those 
who were advocating a public works 
program for that reason looked upon 
the public works program as a relief 
measure. Its objective was social. Its 
ultimate instrument turned out to be, 
after a number of changes, the WPA. 

Then we had another group that was 
very much concerned with the place of 


al 
uch 
| 
| 


public works as a means of stabilizing 
or restoring the economy. The mem- 
bers of this group looked upon it as a 
device for priming the economic pump. 
They favored a large program of neces- 
sary and useful public works financed 
largely by federal borrowing that 
would help make up for the lack of 
private investment and thereby stimu- 
late a dormant economy. These people 
looked upon the public works program 
as device for recovery. Their objective 
was economic. The ultimate instru- 
ment to carry out that program was 
the PWA. 

That was the picture ten years ago— 
a public works program for the purpose 
of creating jobs on the one hand and 
one for stimulating a dormant economy 


the other. 


Present Situation 
Today, we are witnessing the great- 
-est manpower-absorbing and pump- 
priming undertaking in the history of 
the world. If you look upon our war 
_ spending as a species of public works 
program, you must agree that it beg- 
gars the most fantastic aspirations of 
those who complained in the Thirties 
that our public works program was 
-not more successful only because there 
wasn't enough of it. Today, we are 
desperately short of manpower. To- 
day, we have to put ceilings on our 
wages and prices—at least, we are try- 
ing desperately to do that. Our pump 
is primed to overflowing, so far as 
public spending and deficit financing 
can contribute to that end. 
- Weare trying now to siphon off, by 
means of taxes and enforced savings 
-and whatnot, this surplus purchasing 


_- power that is abroad in the community. 


In other words, we are doped to the 
1 and the economic 
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doctors are trying to get us to quiet 
down and stay in bed. 

This situation is exactly the opposite 
of what it was ten years ago, but once 
again we hear of the public works pro- 
gram—the great public works program 
that will be needed to meet our post- 
war situation. It all sounds incongry- 
ous as I present it, but I submit to you, 
as very practical men engaged in the 
administration of a vital phase of our 
public works activity in this country, 
that you must face this subject boldly 
and courageously at this point and that 
you must take a wise position with re- 
spect to it. 

I believe it is important for all of 
you and all of us who are concerned 
with public works to do this, because 
the term “public works” is used 
freely by a great many people who 
would use the activity by which you 
make your living and serve your re. 
spective communities as a_ lever 
whereby to effect radical changes in 
the form of our economy and _ perhaps 
in the form of our government. And 
you, it seems to me, the least of al 
Americans, can afford to have this vital 
function with which you are entrusted 
perverted to any purpose that eventu- 


ally will bring it into discredit with}; 


the American people. 

A major responsibility of publi¢ 
works men in all branches of service 
it seems to me, is to prevent confusior 
in the mind of Joe Doakes on Maij 
Street between legitimate public work 
and the so-called pyramid building tha 
lies behind the deficit financing theorie 
of those who would like to make Amer 
This is a serious threat. I! 
we do not face it, if we do not cleat 
up this confusion, the essential an 
necessary public works activities of thi 
country will suffer. 
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The Postwar Outlook 


Now, then, in order to see the place 
of public works in the postwar picture, 
let us take a look at the postwar out- 
look. When we do that, we find that 
after this war we shall have a very 
large deferred demand for goods and 
services. The American people have 
heen doing without—they have been 
doing without many of the things they 
have come to look upon as essentials 
{ American living. Then, too, they 
will have a large accumulated purchas- 
ing power. The savings today are 
enormous. The money now in war 
jonds will be available. The people 
have wiped out a very large part of 
their consumer debts of one kind or 
another. The result is that there will 
be available in the hands of the Ameri- 
ran people a vast purchasing power to 
buy the goods that they have been de- 
nied during the war. And finally, we 
see an enormous “‘must’’ demand for 
human services the world over to re- 
habilitate a world that has been treated 
so destructively by the ravages of war. 


The Critical Period 


Our paramount task, following this 
war, will be to bring together, and to 
jring together as quickly as possible, 
the ample manpower, the ample demand 
for goods and the ample purchasing 
power that will be available. Now I 
want to emphasize the expression “‘as 
juickly as possible” because there, it 
seems to me, will be the critical phase 
{the postwar period. I say this be- 
ause in the months immediately fol- 
wing the war, we shall be up against 
uch inflation dynamite as we cannot 


Toossibly know during the war. 


Just as soon as the fighting stops, 
he struggle to keep the lid on the vast 
ccumulated funds in the hands of the 


people will be tougher than ever. The 
patriotic appeal will be worn out. We 
can appeal no longer to the American 
people to curb their desires and refrain 
the bag. We shall have a natural tend- 
ency to go out and satisfy ourselves 
with all the things we have been denied 
from spending their money in order to 
help win the war. The war will be in 
and, since we shall have the money to 
spend, it will be exceedingly difficult 
to put the curbs upon inflation that we 
now can maintain in the name of pa- 
triotism. The people will want things 
and they will have the money to buy 
them. The question is whether they 
will want them so badly that they will 
demand the abolition of all controls, 
crowd into the market place with their 
money and bid up prices until we have 
an inflation the like of which would 
beggar anything we have ever imagined. 

During this period, the months im- 
mediately following the end of the 
fighting, we shall be in a race, a race 
between runaway inflation and the con- 
version of our industries to produce 
civilian goods. In my judgment, that 
race must be won within six months 
or a year, or else we shall not be able 
to control the inflationary forces that 
will be inherent in our economy at that 
time. 

Therefore, the job of America—our 
industries, our people, our govern- 
ment—the dominant job that will con- 
front us the minute that the fighting 
stops is to get ahead with the produc- 
tion of the kind of goods that the 
American people will want to buy, the 
kind of goods that they have been doing 
without. We must get in production, 
just as quickly as possible, pour 


those goods out on the market where 
they can help to sop up the purchasing 
power that will 1 remain in their hands. 


POSTWAR PLANNING FOR PUBLIC WATER SUPPLY 855 


— 


55 


This, in my judgment, will be the 
critical postwar period—the first six 
months, the first year perhaps—I don’t 
know whether we can survive a year 
without accomplishing this objective. 
That critical period will determine 
whether or not we shall have a collapse 
of our entire economy. It will deter- 
mine whether or not the people will 
suffer the loss of their savings and of 
their faith in the future with all that 
that would mean to the security of 
your industry and with all that it would 
mean to the job-making capacity of 
American industry as a whole. If we 
can weather that threat, we may well 
have from five to ten busy years fol- 
lowing it, years that may be reasonably 
prosperous despite the war burdens 
that we must carry. If we can get 
through this first six months or a year 
without collapse, and then have from 
five to ten reasonably good years we 
may be able to make up for all these 
deficiencies in an orderly manner; but 
if we can’t make that first six to twelve 
“months without collapse, we shall be 
in a bad way indeed. 
This period will 
whether we shall be 
American ideas and institutions or 
whether we shall be forced to adopt 
- some of the very measures that we are 
fighting in this war. If we are unable 
within that period to rebuild our indus- 
tries and to reconvert them to produce 
_ the volume of consumer goods that our 
people will have the money and _ the 

desire for, we may have to look for- 
to an indefinite period of regi- 
mentation, regulation and other gov- 
ernment controls that none of us wants 
to face, I am sure. But they may be 
forced upon us by circumstances. And 
if we are forced into that position im- 
- mediately following this war, no man 
‘is wise enough to say when we may 


determine also 
able to restore 
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be able to throw off those shackles ang! proc 
get back to the American conception} are 
ot a tree economy. J 


ance 
Program of Public Works 
gove 
Very briefly stated, then, it seems t ra th 
me that the major postwar problem js ating 
to swing our manpower as quickly as} the 
possible into the task of rebuilding and] whet 
reconverting our productive facilities to] whil 
meet the pent-up civilian demands of} creat 
the people. This will be done only by} enter 
creating productive jobs, jobs that will] pe ¢ 
add to the actual wealth of the people} assu 
That cannot be accomplished by any powe 
form of made-work jobs, by any proc-| pess 


ess of simply putting people on pay-} that 


rolls for putting in their time. If wel and | 
are going to cope with this situation] we s! 
every job that we create must be a jo)] pe re 
that will produce something useful and} sentiz 
usable, something that the Americar itage 
people want and need and are willing} the y 
to pay for. 

There should not be any reason aif Utilit 


all to create artificial purchasing power} He 
or to devise synthetic jobs. The situa- 
tion will be exactly opposite to wha’ 
it was ten years ago, when we were 
trying to create purchasing power an 
when we were trying, by any means 
to create jobs. 

A proper postwar program, then 
calls for both public and private enter 
prise. It calls for the provision of bot! 
public facilities and private facilitie$ The { 
The chief function of government, how} gown 
ever, will not be to stimulate a prosf every 
trate economy or to supplant privat ; 
industry in putting our money to work 
It will be, on the one hand, to ge 
under way the large backlog of neces 
sary public construction that will hav 
accumulated during the war and, o 
the other, to create a climate in whic 
private enterprise will be able to ¢ 
all-out with the perfectly enormot 
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productive job that it must do if we 
are to get our civilian economy in bal- 
ance before it is too late. 

Those are the two postwar jobs of 
government, both of them contributing 
to the end I have just described of cre- 
ating useful and usable wealth to meet 
the needs of the American people, 
whether it be in the form of worth- 
while public works or in the form of 
creating a climate in which private 
enterprise can take up the job that will 
be cut out for it. Nothing else can 
assure a maintenance of the earning 
power of our people and of our busi- 
ness concerns. And be it noted here 
that the earning power of our people 
and of our business concerns 1s what 
we shall need to pay the taxes that will 
be required to finance not only our es- 
sential public works, but also the her- 
itage of debt that will be left to us by 


Utility as a Basis of Projects _ 


the war. 


Here is not the place to discuss in 
detail what should be done to create 
that climate. That is a matter for our 
economists, business men and govern- 
ment officials to discuss, describe, de- 
fine and legislate. That task is in hand 
in many quarters today through com- 
petent agencies. I want to turn di- 
rectly to the public works phase of 
government activity following the war. 
The first principle that I would lay 
down is that our public works, like 
every other form of postwar activity, 
should be on the basis of utility and 
nothing else. To quote the National 
Resources Planning Board report: 


“These public works must be to pro- 
vide the maximum of public service 
ior the minimum outlay of labor, mate- 
nals, equipment and public funds. 

The postwar program that we under- 
take will be in reality the postwar ver- 


PUBLIC WATER SUPPLY 
sion of our regular public works pro- 
gram rather than a special purpose 
program set up parallel to a program 
of regular activities. Such a program 
will insure the maximum contribution — 
that public works can make to post- 
war adjustment.” 


Now I don’t believe that it is pos- 


sible for any group of men in Wash- 
ington or anywhere else to draw up 
a rigid and detailed postwar public 
works budget for the country. That is | 
a continuous job. It is a job that must 
be decentralized. It is a job that must 
be undertaken simultaneously through 
many agencies throughout the country, 
because it must be budgeted on the 
basis of its immediate utility to the 
people who will use these facilities and 
who in the long run must pay for 
them. 

I want to cite some figures that may 
‘mean little or much, depending upon 


how the basic figure may be realized. 


A figure that is much used by those 
who are planning for the postwar econ- 
omy is that of 135 billion dollars of 
national income. Now, if we should 
realize a national income of 135 billion 
dollars, we might with justice, based 
on past experience, allocate approxi- 
mately 164 billion of that for all forms 
of construction, both public and _pri- 
vate. Of this construction program of 
165 billion, we might with propriety 
estimate that some 30 per cent, or 54 
billion dollars be expended for public 
construction. I submit to you that 54 
billion dollars for public construction 
represents a very substantial budget to 
carry on the public works of this coun- 
try in the period immediately following 
the war. I have no expectation that 
that total could be achieved in the first 
year following the war, but it is, never- 
theless, a mark to shoot at, based on 
the assumption of a 135-billion-dollar — 


national income. Any attempt to swell 
the total beyond that figure, it seems 
_ to me, will carry us over into the phase 
“pyramid building,” which would 
have for its purpose not the provision 
of useful and usable public works, but 
peo the purpose of using public 
works expenditure as an instrument for 
effecting radical changes in the nature 
our economy. 
A public construction budget of 54 
_ billion dollars amounts to about $40 
per capita. From 1915 to 1929 public 
expenditures in this country in- 
creased from $9.89 to $26.55 per capita, 
so that these estimates based upon 135 
billion dollars national income are not 
out of line when you consider the large 
deferred volume of public works and 
the higher standard of living that 
necessitates a larger amount of public 
investment per capita in this country. 
Sut we must keep one point in mind 
as we approach the practical problem 
of drawing plans for such a program. 
We should not expect to swing too 
much of our resources into public 
works during the immediate transition 
period following the war, since, as I 
have indicated, our chief task then will 
be to reconvert our industries—includ- 
ing, incidentally, the industries that 
will be required to serve the water 
works program of the country as it 
gets under way—into production on 
civilian goods to match our high pur- 
chasing power. That will be our one 
paramount job for the period immedi- 
ately following the war. Any excessive 
public works program at that time 
would but add to the inflationary dan- 
ger by increasing the amount of money 
in the hands of the people without a 
commensurate increase in the volume 
of consumer goods that would be manu- 
factured and offered to them for sale. 
Everything that we do in that way to 
increase the amount of money flowing 
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out into the hands of the people with- 
out a commensurate increase in the 
volume of consumer goods produced 
will simply enhance the danger of an 
inflation that already is menacing, 

Timing, therefore, is a matter of the 
first importance in planning our post- 
war public works program. I assume, 
of course, that just as quickly as pos- 
sible the deferred essential services 
must be put promptly in hand. I re. 
fer to the deferred construction of 
water works, sewerage, pavements, the 
reconstruction of highways and all the 
rest that is now neglected in the in- 
terest of the war effort. That is an 
immediate task to be undertaken just 
as soon as we are able to divert our 
energies from war to peace. That 
should come first. 

I recognize also the need for a great 
many new forms of public facilities, 
The expansion of civilian aviation, for 
example, will bring about a new need 
for airport development. The contem- 
plated large program of new home 
construction submits a demand for pub- 
lic facilities to serve it; the elimination 
of slum areas on a large scale, which 
well may be undertaken in the post- 
war period once again creates such a 
demand. There will be ample demand 
for public facilities in the period imme- 
diately following the war—urgently 
necessary demands—so I do not see 
that it will be necessary for us to whip 
up artificially any great program of 
public works construction. 


Co-ordination of Private and Public 
Works 


We must remember always _ that 
whatever industrial expansion is con 
templated by private enterprise in or- 
der to realize higher living standards 
for the American people always has its 
counterpart in the expansion of the 
public facilities required to service that 
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expansion. We can’t have an expan- 
sion of private industry in this country 
without at the same time having an 
expansion of the public facilities that 
are necessary to service that industry 
and the people employed by it. 

Too often public facilities and_pri- 
vate facilities are considered to be com- 
petitive. Too often we are submitted 
a choice between private facilities and 
public facilities. They are not com- 
petitive. They are, and should be con- 
sidered as,-supplementary. I know of 
no fixed numerical ratio between pub- 
lic and private expansion of facilities, 
but I do know that they move always 
in a parallel and that they are inter- 
dependent. That will be especially 
true during a period when both public 
and private enterprise have been 
starved by the exigencies of the war 
and when both of them, of necessity, 
have deferred their activities until we 
could turn back to them at the end of 
the war. 


If we regard public works in this 
light, as essential service facilities 


geared to the rest of our economic ac- 
tivity, we shall not go wrong in mak- 


ing our plans for postwar public 
works. For public works, soundly 
conceived, soundly built, soundly ad- 


ministered, are an essential element of 
the physical plant that constitutes the 
capital of the American people—the 
physical plant that provides a physical 
basis for the human welfare of the peo- 
ple as well as for their agricultural 
and industrial activities. 


Decentralization of Planning 


One more point: Most public works 
are carried on by municipalities rather 
than by the states by the federal 
government. Whatever collaboration 


we may get from the federal govern- 


ment in guidance, in engineering help, 
t financing, the bulk of our public 


FOR 


859 


works—and this ts not by 
many of the people who toss public — 
works programs around so recklessly— _ 
the bulk of public works is local. It is | 
municipal, it consists of projects that | 
serve our cities and our towns and our — 
villages. 
Postwar planning, therefore, as I- 

suggested a few minutes ago, should — 
be decentralized. I mean, of course, _ 
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postwar planning for public works, 
No central agency can draw up a 


master blueprint to provide for the— 
vast variety of services that are covered 
by the American public works program | 
in total. Now is a good time for us 
to do this planning, for us to do the | 
planning locally. And here I would 
suggest to you who are so vitally con- 
cerned, whose personal futures and — 
whose professional careers are bound | 
up with this problem of public works | 
planning, construction and administra- 
tion, that now is an awfully good time | 
to get the business element in your — 
community on your side. The business | 
men in every community should be | 
taking a constructive interest in the 
public affairs of their community. 
They should be doing it as a matter of — 
self-preservation, as a matter of self- — 
interest. 


Relation of Public Works to nal 
Business Man 


There is no question but that after : 
this war the government—federal, state _ 
and local—will have a much greater | 
part in the lives of the American people | 
and in their business affairs than it | 
ever had before. And the business — 
man is awakening to the fact. He is — 
beginning to realize that he is of the | 
community, that he is not apart from 
it, that the community isn’t on one side 
of a wall and he on the other, that what | 
the community does is bound to have — 
a t terrific impact upon his own welfare 
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and that what he does is bound to 
have a just as terrific an impact upon 
the welfare of the community. If we 
can interest the business men and in- 

dustrialists of our communities today 

in sound, useful public works, we shall 
— able to help them see the whole 
- matter in a new light. We can help 
them to see, for example, that the 
American standard of living is not 
- merely a matter of gadgets, that it 1n- 
_ volves services as well as gadgets and 
that many of these services are matters 
of community concern. 

The American standard of living is 
vitally dependent, for example, upon 
our sanitary sewage disposal, our pub- 
lic recreation facilities, our general 
education, a reasonable conservation 
of public health, ample and safe water 
supplies. These are provided, all of 
them—these essentials to the American 
standard of living—through a variety 
of public agencies whose fixed facili- 
ties we call by the name “public works.” 
And these public works are just as 
vital to the American standard of liv- 
ing as are the factories that turn out 
our automobiles, washing machines, 
vacuum cleaners and motion pictures. 
We have a chance today to convince 
the American business men and indus- 
trialists of that as they never have been 
convinced before. 

And there is another job that we 
can do. We can convince the business 
man or the industrialist that there are 
certain types of public works that are 
essential to him, not merely as one 
citizen of the community but as a busi- 
ness man—facilities that are essential, 
if you please, to the conduct of many 


forms of private enterprise. Let me 
cite but a couple of examples. Our 
highways are the foundation upon 


which the entire automotive industry 
is built and I don’t mean just the manu- 
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facture of cars, the production of gaso- 
line or the manufacture of tires. I am 
thinking of insurance. [ am thinking 
of tourist camps. I am thinking of the 
hotel business. I am thinking of the 
filling-stations, the garages, ves, even 
the humble hot-dog stands. Many 
forms of private enterprise in the 
United States have no existence except 
for the public investment in our high- 
ways that makes them all possible. 
Then there is flood control, irriga- 
tion, soil and forest conservation, all 
of which make a direct contribution to 
the creation of agricultural wealth and 
to the maintenance of an agricultural 
economy built upon private enterprise, 
These are all examples of what public 
works mean to the business man, to 
the industrialist and to the citizen, 
Sut, unfortunately, too many of our 
business men have been led to look 
upon this term “public works” as 
somehow tied up with the conception 
of a collectivist, managed economy. 
Somehow or other, public works are 
synonymous to him with deficit spend- 
ing by government. Somehow, he 
thinks of public works as an agency 
through which those who could change 
the form of our economy are planning 
to work. And that 1s unfortunate. 
Those of you who are in charge of 
the public works in your communities 
it seems to me, should use this oppor- 
tunity to get more closely in_ tou 
with those who hold these mistaker 
views and to bring them around. You 
can help them to see that there is ni 
essential difference between the public 
facility that is built upon the same 
basis of creating wealth, of creating 
value for the people of the community 
and the private enterprise that is de 
signed to produce and sell some com- 
modity that the people want and use 
It is our chance today to win their 
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understanding and support for legiti- 
mate public works and to show them 
that adequate public works are essen- 
tial to their own interest and well- 
being as business men, as well as citi- 
zens. And I say to you that business 
men today are more conscious of so- 
dal and community values than they 
ever were before. 

Thus, I close on the note that the 
place of public works in the postwar 
program is not the same place that we 
were staking out for it ten years ago. 
Then, we were in a fainting economy. 
Then we needed an economic shot in 


i . 
Planning the Postwar Water Supply Program—Abel Wolman 


OLONEL Chevalier has carefully 

prepared for you the ground with 
respect to public works in our national 
economy. I was glad to have him out- 
ine for you the first principles which 
[think any sane, any logical, any com- 
petent citizen of this country would be 
likely to accept. 

He has properly pointed out to you 
that we should strip this particular 
field of a number of the bogeymen 
that have been accumulated over a 
yeriod of ten strenuous years. I am 
not so sure that I need prolong that 
ntroductory phase for you except to 
ay that it would be a welcome step for- 
yard if we were to add to the series of 
bjectionable features in public works 
jlanning which should be forgotten 
ery promptly. I refer even to nomen- 
lature, in the descriptions of indi- 
iduals who are interested in planning 
vith respect to postwar periods. 

It was entirely conscious on my part 
that early this week I got a haircut 
preparatory to avoid being accused of 
eing a long-haired utopian planner. 
lt was an attempt to get out of the 
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the arm. Today we are in an economy 
overstimulated and overinflated. It is 
not necessary to sell public works on 
any such basis today. 

You will be smart in your own in- 
terest and in the interests of the people 
you serve in your several communities 
if you hew to the line in presenting 
your public programs 
upon logic, reason, need and economic 
justification. [| am sure that if you 
do that, you can get the support of 
the and industrial interests 
for every reasonable need of the com- 
munities that you are trying to serve. 


works based 


business 


classification of utopian, long-haired 
academicians, into which group one is 
placed the minute he starts thinking 
about what may come next year or the 
vear after. 

Secondly, I certainly want to be 
eliminated from the defeat- 
ists—those people who are not anxious 
or are certainly unwilling to think 
ahead in postwar terms. One recent 
author has described that group 
“the people who refuse to cross their 
bridges until they have been burned be- 
hind them.” 

I do not share that particular view. 
I like, if possible, to feel that you may 
classify me at the end of these remarks 
in what we call the “realistic group.” 
I do not refer to those so-called realists 
who are unwilling to see too far ahead, 
are afraid to be left by the bandwagon 
and manage to climb on half-way down 
the road when it is fairly clear where 
the bus is going. 

The true realist, operating in the 
middle ground between the perfection- 
ist and the opportunist, has a reasonable 
position which I want to present to, 


class of 


as 
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you, largely with specific reference to 
the limited and simple field of public 
water supply facilities. I think of this 
position as far less complicated, far 
more familiar and far less difficult to 
conceive of or to plan for than is gen- 
erally supposed. 

The Need for Planning 

Colonel Chevalier has described sev- 
eral possibilities of the postwar period. 
I am not enough of an economist, cer- 
tainly not enough of a prophet, to de- 
termine whether he is right or wrong. 
He has safeguarded himself through 
his long experience by telling you he 
did not know whether he was right or 
wrong. There will, however, be—and 
he and I agree fundamentally on this— 
a postwar period in the United States. 
Failing some geological cataclysm, we 
are assured of that one assumption; 
and it is a rather basic assumption, 
simple as it sounds, that there will be 
a postwar period. 

It may be one of high prosperity. 
It may be one of great inflationary dif- 
ficulty. It may be one of short-term 
transitional difficulty, but we will be 
here, or at least some of our associates 
will be here who are hardier than the 
Colonel and I. 

Therefore, there is every excuse, 
and we seem to need one, for talking 
about that postwar period, even 
though it may be overdignified by call- 
ing it long-range planning, even though 
it may be overdignified by insisting that 
we must make over the world within 
that next ten-year period—say, of 
1944 to 1954. 

It is quite immaterial to the purposes 
of my thesis as to whether we think of 
it on the long-range basis or on a 
short-range one. The point I want to 
make with reference to it is that we 
should insist upon a perfectly orthodox 
thinking ahead. 


= 
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I find it curious to have to combat 
the desire to avoid postwar planning 
in many sections, because thinking 
ahead has always seemed to me to be 
an orthodox process. If I recall, it 
dates back over 150 years. It has only 
come under disrepute, apparently, in 
recent years. If you want to look 
ahead more than twenty minutes, it is 
now considered to be either New Deal- 
ism or a prelude to collectivism. I do 
not really think it means that. 

It means we have to resume a bal- 
ance in our point of view, we have to 
regain our equilibrium and insist that 
it is good business, it is wise public 
policy, it is desirable public policy to 
look ahead. That is peculiarly true 
in the water works field, where we 
have often been chided by city coun- 
cils, by mayors, by county commission- 
ers for looking ahead too far, looking 
ahead perhaps even as long as ten 
years, which is, of course, an awfully 
long time to a city council which only 
looks ahead to the next election. 

But, as water works people, we have 
always looked ahead in terms of ten, 
twenty and thirty years. Now, when 
we do that, we introduce a concept of 
the desirability of what I call a “ten- 
year thinking.” And ten-year think- 
ing, again in the water works field, is 
a simple concept with which we have 
all been associated in the past. 


Inventory of Requirements 


When we do that, what are we con- 
fronted with in the specific field of 
water production, treatment and distri- 
bution? That is our first necessity— 
the determination of need in the post- 
war period. 

Regardless of how long it is, regard- 
less of economic situations, regardless 
of whichever party, Republican of 
Democratic or whatnot is in force, be- 
cause I have the faint idea that regard- 
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less of who or what runs the country, 
after the war there will be, again, not 
only a postwar period but postwar 
public works and there will be a public 
water supply. It is one of the pecu- 
jarities of our profession that we fur- 
nish something without which even a 
Republican or a Democrat cannot do. 
It sometimes seems a calamity but it 
really is always good fortune that 
water supply is a necessary service and 
me which, incidentally, does not recog- 
nize political boundaries or political 
complexions or political distribution. 

When we try to estimate that post- 
war need, one way of doing it, of 
course, is by reviewing the past. The 
past is a prelude to the future; and it 
sives us a cue as to what we have been 
accustomed to doing in that field. I 
hesitate to use statistics, but in in- 
stances of this sort it is necessary to 
introduce a few figures. 

In the period from 1920 to 1930 in 
the water supply field we spent on the 
average about 130 million dollars a 
var. That is a figure to bear in mind 
asa base from which we step off. It 
was quite independent of any other 
situations. It was a current keeping 
wp of our normal municipal housekeep- 
ing. It was desirable for servicing 
‘onsumers, for industries, fire protec- 
tion and so on, and it averaged about 
130 million dollars a vear. 

You may recall that at one time dur- 
ing that period we had a platinum age. 
it did not last long, but in that flush 
ear of 1930 we spent 200 million dol- 
is in the water supply field. Some 
{us may regret that we were quite 
that exuberant, but we did it, and we 
id it for reasons which appeared to 
e good at that time. 

At present we furnish public water 
supply in this country to about 85 mil- 
ion people. We estimate that, during 
the next ten-year period, we will have, 
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in addition to the increment of some 
four to nine million people that have 
come into the metropolitan areas in 
the last ten years and who are now 
unserved by public water supply, an 
additional population growth of a nor- 
mal character. It may be slow. It 
may be disappointing to some. It may 
be the result of a variety of other 
checks and balances, but the curve is 
still upward and is likely to remain so 
over the next ten-year period. 

Thus, on the basis of those three or 
four fundamental facts—what we spent 
before, what we have had in increased 
population up to the present date, what 
we are likely to experience over the 
next ten years—we have three sets of 
cues by which we may determine what 
our needs will be from, say, 1945 to 
1955. 

Now what do they appear to be? 
Our present population increase indi- 
cates that as soon as the war is over 
about 20 million dollars a year of ex- 
penditures will be required to catch up 
with new people, people who at the 
moment need water supply but cannot 
be supplied with that necessary service. 

We will have, secondly, what we call 
current replacements, because of our 
delayed maintenance, because of our 
lack of opportunity to get materials 
and equipment, of about 72 million 
dollars a year. It is the lag in our 
previous accumulated deficiencies. We 
have also a series of new deficiencies 
which will start or which have started 
and will accompany us on this highway 
during the next ten years and which 
will amount to 18 million dollars a 
year for new population growth and 
for the service which they should 
receive. 

We have a good deal of substandard 
equipment in the field in operation to- 


day only because we do not find it, 


possible to replace it. We estimate 
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— “that that will require in the neighbor- 
hood of 59 million dollars a year for 
the next ten years. Many of us be- 
_ lieve that there will be a great deal of 
_ new housing during the next ten years. 
it is variously estimated, depending 
_ upon the enthusiasm of the individual, 
his experience, his hopes, his courage, 
perhaps even his political complexion, 
but, regardless of these factors, all seem 
» feel that somewhere between } to 
million new houses will be neces- 
A "sary annually during the next ten-year 
period, which, in turn, will require 
about 50 million dollars a year in water 
works expenditures. 

Those of you who have been care- 
fully jotting down these figures can 
accompany me while I add them up. 
They represent approximately 218 to 
220 million dollars a year for the next 
ten-year period. It does not sound 
out of reason in comparison with the 
average in the previous decade, 1920 
to 1930, of 130 million dollars a year. 
It is not outlandish, say; it is 
within the realm of possibility and even 
if it falls below or above that figure 
by several million dollars, it is not of 
any great importance in relation to our 


Program for Immediate Action _ 


as | 


to} IC. 


Now what about it? The things that 
should be of interest to the water works 
people are not so much that we will 
be confronted, in round numbers, with 
something approaching a quarter of a 
billion dollars a year in water works 
expenditures, but what we ought to do 
about it at this particular time. I do 
not mean tonight, because we intend to 
give you a waiting period until tomor- 
row morning before you start prepar- 
ing for this enterprise, but it is impor- 
tant to consider what ought to be done 
in the interval between now and the 
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end of war, which we all hope will be 
a shorter period than we anticipated a 
year ago. 

Here again, there is a series of sim- 
ple things to do. They are orthodox. 
They are not peculiar to any special 
regime. They are sound from an engi- 
neering standpoint, sound from a pub- 
lic standpoint. I list only four or five 
of them, not necessarily in the order 
of their importance. ‘ 

1. Analysis of Local Needs 

They are, first, as Colonel Chevalier 
has properly pointed out, the analysis 
of your local requirements and needs, 
I want to add a word regarding that 
local appraisal of what you will require 
in the water works field over the next 
It is an appraisal that must 
It is not purely a 
literary cliché to talk about local re- 
sponsibility. It is a fact. The local 
people are the people who ought to 
know. 

I have only one criticism when we 
talk about it. It is a criticism I have 
voiced for as long as ten years, since 
the last public works program.  Talk- 
ing about local responsibility is a dif- 
ferent thing from practicing it—and 
that should sink in with most of the 
local representatives here today. You 
cannot talk local responsibility and sit 
around waiting for a telegram from 
Washington that you have _ been 
awarded a million dollars to start work. 
That is not my definition of local re- 
sponsibility, either for appraisal or for 
beginning the number two job that | 
have listed here. And I want to em- 
phasize it for this reason: Many of 
you think that it is an unfair charge, 
but I could list, if I had the time and 
the stenographers and the adding maz 
chines, approximately 13,000 municipal 
officials out of 13,500 in the water sup- 
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ply field who are doing this very min- 
ute just what I have described. They 
are waiting for the passage of some 
kind of an act—HR60476 or Senate 
Bill 34579—that will what? It 
will permit you to continue to talk 
about local responsibility and to spend 
federal money. 

It 1s the most comfortable position 
| know that you can be in, at least 
temporarily, because it 1s only tempo- 
rary. | make the charge, and I hope 
the Colonel will forgive me for making 
it. I am quite sure he will, because this 
is the time when local municipalities, 
counties, states, should be using some 
of the money which they now have to 
do some of this appraisal without tak- 
ing the first train to Washington to 
se whether somebody there is going 
to see to it that they get the money. 
In other words, some are fed up on 
the conversation about local responsi- 
bility unaccompanied by action in local 
responsibility. And it is a 
should like to leave with this group, 
so that when they go home they can 
look into their own reserves, into their 
own accumulated incomes, to 
whether it really is not possible—rather 
than outlandish or fantastic—that they 
might employ a competent group of 
consulting engineers to make the ap- 
praisal for them before they discover 
whether or not a remote Santa Claus 
in Washington is going to do it for 
them. 

There are several bills in Congress 
today—most of you are following them 
with great care, because you should 
not miss any tricks—that will do just 
vhat you are waiting for, but why do 


do 


lesson | 


see 


ou wait? If you really believe in 
what Colonel Chevalier described as 
local responsibility, why don’t you 


lemonstrate that you have, in addition 
) local autonomy, local responsibility ; 
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because, again, as I pointed out before, 
every dollar that you get from Wash- 
ington first of all is your own. 
member that. Secondly, 
certain irritating responsibility with it 
which you do not like. But you must 
remember that, 
on the street corner, sight unseen, it 
must carry certain strings attached to 
it. If all the municipalities in the 
United States poverty stricken, 
I could sympathize with them, but | 
do not believe they 

When we talk about inflation possi- 
bilities we cover both private and pub- 
lic money. Every municipality, every 
county and every state in the Union 
that today reduces its tax rates in order 
to have more money flow into public 
buying, in order to avoid the establish- 
ment of reserves for postwar use, adds 
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Re- 


were 


are. 


just that bit to the severance of local 


responsibility and to the creation of 
central control. 


Authorization of Project 


The second item in my program ae 


the authorization of the project. That, 
too, is leisurely waiting around to see 
what Washington is going to do—wait- 
to what that distant angel 


ing see 


devil, depending on how you want to — 


describe it and on whether the check 
arrives on time or whether it arrives 
with a restriction—is going to do. 

Again I say, why wait? Why not 
determine what your needs are authori- 
tatively and go forward with them? 
Authorize your project. 


Preparation of Specifications 


Thirdly, prepare your detailed plans | 


and specifications. The opposition to 


that step, which I find throughout the — 


Whether 
I do not 


country, is very interesting. 
it is a rationalization or not, 
know. 


= 


it carries 


unless it is distributed 


When you say prepare plans 
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and specifications for new water sup- 
_ ply, one of the answers is: “Well, don’t 
_ do that now because there is going to be 
~such a marvelous and mysterious after- 


war set of new products. Instead of 
cast-iron pipe we are going to have 
papier maché or something else, instead 
of a pump we are going to be able to 
look at the water and it will climb 150 
feet to where we want it. We will be 
using electronics. ...” That fear, or 
; rather that hope, for the mysterious ts 
another retardant. 

I think it is reasonable to say that it 
_will be a marvelous world. There will 
be many of the war developments in 
technology translated into peacetime 
water supply use. But here again, we 
may prophesy with a little bit more 
courage and a little bit more assurance. 
It is not likely to revolutionize the dis- 
tribution system of the average munici- 
_pality. It is not likely to revolutionize 
the pumping system. It will do some 
things in the treatment processes, but 
they are not likely to be of such heroic 
nature that the mere studies of their 
_ desirability and need should be avoided. 
The same thing is being said about 
houses. I do not know what kind of 
house we are going to live in in 1945 
or 1946 or 1948, but, in talking to some 
_ people who want to avoid thinking 
ahead, I have heard it said that you 
should not design or think or touch 

that kind of a field because some kind 
of a miraculous house, without walls, 
without heat, without kitchens, without 
food, will be available after the war, 
in which all you will have to do is carry 
around a small box. Even assuming 
that vast improvements in the housing 
field will take place, I suspect that we 
will be able to recognize a house as 
we have designed it in 1943 when we 
pass it in 1947, I merely suspect that. 
It may look odd to us, but we will 
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know what it is. Of course, that is no 
great improvement over the kind of 
houses we have been distinguished for 
in Baltimore for many years, where 
you never knew where your house was 
in a block. The house couldn't he an 
more mysterious than our row house in 
Baltimore always was—where every 
house looked like the next door one 
and you frequently went into the wrong 
house or the right house—but there 
will, again, be something for which you 
must supply a water service. 


4. Appropriation of Funds 


Fourth, we certainly should consider 
the question of providing, in the next 
ten years, for the appropriation oj 
funds. That does not mean that the 
mayor and the city council will sit 
down and say: “We think you have 
sold us. You have sold us on the idea, 
and, therefore, we should have some 
money.” It means more than that, as 
every water works man knows. It 
means going through the various steps 
of legislative procedure, of authoriza- 
tion, even of a referendum. Certainly 
some of those steps should be taken 
in the immediate future, so we do not 
experience what we did in 1933—a lag 
of nine to eighteen months before there 
was a pick in the ground or a steam 
shovel at work on projects that were 
said to be ready to go. We have the 
same set of projects today, not exacth 
the same set, because we have bull 
some, but we have lists flowing int 
Washington which are remarkable not 
only for their size, and I can tell you 
they are remarkable for that, but te 
gardless of their size, they are remark 
able by their presumed readiness t 
go, which, frankly, is the bunk. The} 
are not ready to go. They are merelj 
lists on a piece of paper. They are de 
scriptions of a hope. They are not con: 
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struction drawings or specifications. 
They carry no land, no right-of-way, 


no authorizations, no legislative re- 
quirements already met. 

I want to emphasize, too, that every 
mayor who submits a list of his post- 
war projects to the newspaper—and I 
have seen many of them, aggregating 
90 to 100 million dollars—is fooling his 
public. Those projects are non- 
existent, except, as I say, in the hope 
that you may some day build them. 
They are not the kind of thing we are 
talking about tonight. 

In addition to having a major prob- 
lem of preparation in the physical field, 
where do we get the money? Locally 
or centrally? Are we prepared by 
legislative authority to get it? Are 
we prepared in our taxation scheme to 
provide a way for paying for it? Most 
of us are not. There are a few public 
enterprises in this country and in Can- 
ada which, during the last year, have set 
up legal authority and are setting aside 
money reserves for the very purpose 
we are talking about. In our own state 
within the past two months a legisla- 
tive act has been passed authorizing 
every community in the state to estab- 
lish postwar reserves today, to set aside 
part of its income so it 1s not com- 
pletely free of money at a later time. 
The federal government has intro- 
lueed several acts, none of which has 
passed at the moment, which provide 
the same thing for public enterprise 
and—some of us hope—for private 
enterprise, setting the stage, as it were, 
for the fiscal aspects of your program. 


5. Administrative Organization 


Lastly, I want to refer to the very 
omplicated administrative and_politi- 
‘al decisions and arrangements that we 
have to make, likewise for the next 
ten years. Here I get into a very dif- 
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ficult problem of American political 
subdivision. I have referred to it be- 
fore at some of these meetings ; I stress 
it again. The water works man and 
the general public works man is in gen- 
eral bound by political subdivision 
boundaries. He is bound by a map on 
which there is a black line that says: 
“This is the boundary of St. Louis,” 
or “of Kansas City,” or “of Baltimore,” 
or “of Philadelphia” or “of Detroit.” 
Actually his community disap- 
peared from within the bounds of that 
line. It has been confined only on the 
map. It has spread by virtue of a 
thousand reasons into a territory which 
he frowns upon. He frowns upon it in 
a dozen ways—by his restrictions to- 
ward extensions, by his control of what 
goes on inside as distinct from outside. 
He is bound, as I say, by a political 
boundary line of 1800 and his water 
supply service operates on the basis 
of resisting the growth of the metro- 
politan area or the growth of the re- 
gion. We require, therefore, in paral- 
lel with these things of which I have 
spoken, an adjustment in_ political 
boundary thinking, a reorientation so 
that our boundary of service of water 
will begin to parallel the boundary of 
metropolitan and regional living, be- 
cause it has escaped from the boundary 
of the city. A kind of geographical 
surgery is required during the next ten 
vears. The term I borrowed from 
Lord Bryce. Curiously enough, he re- 
ferred, in his visit to this country many, 
many decades ago, to the necessity of 
geographical surgery in order to meet 
the requirements of man. What I am 
suggesting is a kind of geographical 
plastic surgery. By that I mean adding 
to our municipal boundary lines a kind 
of metropolitan form that will be less 
amorphous than it is today, better de- 


signed and more really approaching a 
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kind of living entity. The kind of geo- — which will make it its function, during 
graphical surgery that Lord Bryce re- the next two to three years, to develo; 
ferred to many years ago should ac- on an educational basis the ideas whiel 
company our planning in the water — both Colonel Chevalier and I have trie 
supply field. 


to present to you—in other words, tof —— 
introduce throughout the country a 
skillfully, as reasonably and as accy 

Although I may not have exhausted rately as it can, what these necessities 
the subject, I certainly have exhausted re how the problem can be a 
you, but | want to reter to one more proached locally, what you should d 
item. Within the past few months this to focal 
whole problem has been given serious : 
consideration by three of your national 
organizations—the New — England 
Water Works Association, the Fed- 
eration of Sewage Works Associations 


Inter-association Action 


local responsibility, how you can beg 
use the professional brains and services 
which you have and how you car , 
carry your public with you so they ca D* 
accompany you along a road, not to 


and the American Water Works Asso- ease 
ciation. These organizations hope to millennium, but to a reasonable Ameri} ive, 
join interests in some central group can way of life. egint 
ind a 
ourte 
which 
yater 
Ww ater and Sewage Works Postwar Planning og 
ver 
Following action taken by the A.W.W.A. Board of Directors on June 15} the 
- 1943, representatives of the various associations participating in the postwar ge 
planning activity held a preliminary meeting in Cleveland. ' 
An organizational meeting is being held in Washington on July 16, at which 
time the scope of the work to be done is the primary topic. ce 
Mr. Abel Wolman has agreed to act as General Chairman. The repre. an 
sentatives of the constituent associations are: 5 Lak 
Federation of Sewage Works Assns.: C. A. EMerson, G. J. OF 
New England Water Works Assn.: E. S. CHAse, RoGER W. Esty ites 
Water & Sewage Works Mfrs. Assn.: C. H. Becker, C. A. McGinnis Jsuburb: 
ban 
American Water Works Assn.: H. E. Jorpan, S. B. Morris a 
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General Development of the System—A. G. Levy 


URING the last quarter of a cen- 

tury the Cleveland area has wit- 
nessed one of the greatest water supnly 
levelopments in its history. At the 
eginning of the period, Cleveland was 
nishing its own 754,000 inhabitants 
id about 99,000 of its neighbors in 
urteen suburban areas an average of 
out 110 mgd., only about half. of 
hich was filtered. It supplied this 
ater through 1300 mi. of mains, not 
ver 300 mi. of which had been built 
inthe suburbs. Today, filtered water 
is being supplied to all of Cleveland’s 
20,000 population and to 360,000 
ther persons residing in 49 cities, vil- 
ages and townships throughout Cuya- 
oga County, one village in Summit 
ounty to the south, and three villages 
n Lake County to the east. An aver- 
ge of over 190 mil.gal. of water is now 
eing pumped through 2852 mi. of 
nains, 1315 mi. of which lie in the 
uburbs. This development of the sub- 
han supply and distribution system 
as so expanded the general water sys- 
em that all of Cuyahoga County which 


A paper presented on June 15, 1943, at the 
eveland Conference, by A. G. Levy, Engr. 
{ Constr. & Surveys, S. C. Simmermacher, 
Mech. Engr., and L. A. Marshall, Supt. of 
‘iltration, Div. of Water & Heat, Dept. of 
iblic Utilities, Cleveland. 
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A Quarter Century of Development in 
Cleveland’s Water Supply 


1. G. Levy, S. C. Simmermacher and L. A. Marshall 


has a public water supply, except the 
city of Berea and the village of Chagrin 
Falls, now forms a part of the Cleve- 
land Water System. To accomplish 
this development, the city itself has 
spent nearly $36,000,000. This amount 
is in addition to that spent by the sub- 
urbs on the development of their own 
distribution systems and that spent by 
the federal government through WPA 
and other agencies. 

The soldiers of the World War had 
hardly been mustered out of service be- 
fore Cleveland began the study of a 
comprehensive plan for the develop- 
ment of a water supply on a metro- 
politan basis. Following studies made 
by the Water Division's own engineers, 
a “Special Consulting Commission on 
the Extension of the Water Supply 
System of the City of Cleveland,” con- 
sisting of J. W. Frazier, James H. 
Herron and Robert Hoffman, was ap- 
pointed on June 18, 1919. In its re- 
port issued under date of June 1, 1920, 
this Commission stated : 


“The subjects called to the attention 
of this Commission, for its considera- 
tion, may be classified under the follow- 
ing headings: (1) the territory and 
population to be ultimately supplied 


with water by the City of Cleveland ; < 
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(2) the increased demand for water to 
be encountered in supplying the city 

and adjacent territory ; (3) the location 
pce capacities of water tunnels required 
- to meet the growth in water demand ; 
(4) the pumping facilities required to 
— deliver the water to the consumer ; (5) 
the necessity, size and location of fu- 
ture filtration plants; and (6) the plan 
procedure to be followed and the 
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tunnel capacity by additional pumps 
and appurtenances. The Division Sta- 
tion should receive immediate attention 
and the Kirtland Station should be 
improved in connection with the Bald- 
win Filtration Plant development. 

The planned Fairmount Pumping 
Station should be built as early as pos- 
sible and related to the Baldwin Fi. 
tration Plant development. 


& FULTRATION PLANT 
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S-BALOWN™ FuTRAT PLANT & RESERVOR 
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Fic. 1. 
relative order in which the improve- 
ments should be made.” 


As a result of the study of this com- 
mission the following principal conclu- 


sions were drawn and recommenda- 
tions made: 
1. The existing pumping stations 


should be brought up to their respective 


Cleveland Water Supply Plants and Service Districts 


3. The construction of the planned 
Baldwin Filtration Plant should be be- 
gun as soon as possible, making use o! 
the existing Fairmount Reservoir as a 
receiving basin for raw water to be 
pumped through special mains from 
the Kirtland Pumping Station. 

4. The Division Filtration Plant 
should be brought to full capacity 


Jul 


thr 


con 


anc 
at 
6 
on 
wit! 
and 
reac 
7 
cont 
Tur 
in : 
wate 
soul 
8. 
first 
9. 
soa 
distr 
ing 
cons 


stalle 
West 
as to 
after 


incre: 

Th 
founc 
pre IPT 
repor 
fied a 
lined 
given 
The « 


progr 
in Fe 
Boarc 


CLEVELAND HTS TANKS & PUMPING STATIONS ¢. 5 < = MTS 
EUCLID VLLAGE TOWED AY x 3 
| / | \ 12 
| high 
J 


35 


mps 
Sta- 
tion 
be 
ald- 


ping 
POs- 


Fil- 


RICTS 


July 1943 


through such repairs and additional 
construction as may be necessary. 

5. The planned East Side Tunnel 
and Pumping Station should be begun 
at an early date. 

6. The second high service district 
on the West Side should be provided 
with the necessary pumping station 
and standpipes to make it possible to 
reach the Parma district. 

7. The filtration plant, to be used in 
connection with the new East Side 
Tunnel, should be planned so as to be 
in service when required, soon after 
water is regularly supplied from that 
source. 

8. A new west side reservoir, for the 
first high service, should be constructed. 

9. Service lines should be extended 
so as to supply the third high service 
district, on the West Side, and a pump- 
ing station and standpipe should be 
constructed in order to deliver water to 
this district. 

10. The planned West Side Tunnel 
and Pumping Station should be begun 
at an early date. 

11. The filtration plant to be in- 
stalled in connection with the new 
West Side Tunnel should be begun so 
as to be in service when required, soon 
after water is regularly supplied from 
that source. 

12. The reservoir for the second 
high service on the east side should be 
increased in size. 


These recommendations laid the 
foundation for the general plan of 
progress followed since then. Other 
reports made in later years have ampli- 
fied and expanded certain phases out- 
lined in the report, but the general plan 
given therein is still being followed. 
The depression, of course, slowed the 
progress of the plan and a report issued 
in February 1940, by an “Advisory 
Board of Engineers,” specifically called 


CLEVELAND WATER SUPPLY DEVELOPMENT 871 


for a delay in the construction of the 
East Side, or Nottingham, Filtration 
Plant and Pumping Station, until after 
1950. 

There are six major divisions into 
which may be separated the general 
plan of progress in water supply in 
Cleveland during the last quarter of a 
century : 


1. Rehabilitation of the Division Fil- 
tration Plant 

2. Baldwin-Fairmount project 

3. Parma Reservoir and Pumping 
Station 

4. Nottingham Filtration Plant and— 
Pumping Station 

5. Warrensville Reservoir 

6. Supply mains. 


1. Rehabilitation of the Division | 
Filtration Plant 7 
Prior to the quarter-century period © 

under consideration, structural and 

foundation difficulties had developed — 
on a large scale in connection with the | 

Division Filtration Plant and some re-— 

medial measures had been undertaken. | 

Except for the relining of the filtered © 

water reservoir, however, these meas- 

ures had been on a comparatively small — 
scale. One of the first problems to be— 
investigated after the issuance of the 

1920 Report, therefore, was that in — 

connection with repairs to the Division: 

Filtration Plant. 


Pipe Vault: At the west end of the— 
filters where a high fill existed, con- 
siderable settlement had taken place, _ 
requiring the razing of a portion of the 
filter superstructure at that location. 
Partly responsible for the condition of | 
the superstructure was the overturning | 
action of the heavy earth load resting __ 
on a concrete Venturi vault extending _ 
beyond the westerly limits of the filter 
building proper and tied into it by 


| 
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heavy steel reinforcement. To relieve 
the supporting strata, permanently, of 
the load produced by the high backfill, 
and, further, to increase the accessi- 
bility of the numerous large mains at 
this location, the entire Venturi meter 
vault, together with the backfill, was 
removed and a reinforced concrete pipe 
vault constructed. This new vault was 
supported on 7880 lin.ft. of reinforced 
concrete piles and extended across the 
entire west end of the filter building. 
To preserve the appearance of the 
grounds, the roof of the vault was de- 
signed to permit a 2-ft. earth covering, 
which could be planted in grass. The 
contract for this work was awarded 
in February 1922 and_ included, in 
addition to the pipe vault itself, the 
furnishing and driving of 8051 lin.ft. 
of precast sectional piles under the east 
and west effluent galleries of the filter 
building. 


Underpinning the Effluent Galleries: 
The sectional piles in the effluent gal- 
leries were designed to be driven 
through the bed of peat and quicksand 
underlying the entire site of the Divi- 
sion Filtration Plant, into the clay 
stratum below it. They were made in 
5-ft. lengths, 14 in. in diameter, with 
provision for connecting adjoining sec- 
tions by means of lugs and _ recesses. 
They were forced into the ground by 
hydraulic jacks, bearing, at their upper 
ends, against the underside of the filter 
gallery roof supports. These piles 
were driven through a hole cut in the 
heavily reinforced concrete gallery floor 
and the support was carried from the 
pile to the filter structure by means of 
a concrete cap resting on top of the 
pile and extending underneath the 
edges of the hole. 

In October 1922, 
was awarded for driving sectional pil- 
ing under the effluent galleries, to com- 


another contract 


plete the second and final stage of un- 
derpinning called for under this part 
of the plan of rehabilitation. The work 
under this contract resulted in the driy- 
ing of 20,015 lin.ft. of piling. With the 
completion of the program of under- 
pinning in the effluent galleries, that 
portion of the superstructure which had 
been razed was rebuilt, being completed 
in April 1925. 

During 1923, 1924 and part of 1925, 
most of the attention of the Division of 
Water was concentrated on the comple. 
tion of the Baldwin-Fairmount Project, 
designed to assist in furnishing the en- 
tire city and that part of the suburban 
area connected to the Cleveland Water 
System, with its first supply of com: 
pletely filtered water. When _ this 
project was completed in October 
1925, a concerted effort was made to 
solve the problems of final rehabilita- 
tion of the Division Filtration Plant, 


Steel Sheet Piling: As_ previously 
explained, underlying the site of the 
Division Filtration Plant, particularly 
the settling basins and the filter and 
administration building, is a bed of 
peat and quicksand overlying stiff clay, 
About 375 ft. north of the filters and 
administration building is a branch of 
the Cuyahoga River near its conflu 
ence with Lake Erie. To provide some 
method for holding this more or less 
fluid material in place and preventing 
its moving toward the river or being 
washed therein by leakage through the 
badly cracked floors and walls of the 
settling basins, a row of interlocking 
steel sheet piling was driven along the 
north, east and west sides of the plant. 
3ecause of pressure from the hill along 
the south side, no piling was placed 
there. A total of 64,400 lin.ft. of pil- 
ing was driven, all to such an elevation 
as to provide a minimum penetration 
of 5 ft. into stiff clay. 
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Settling Basin Reconstruction: Early 
in 1926, it was felt that the steel sheet 
piling was functioning as it was ex- 
pected to do and that it was time to 
take some action to stop the excessive 
leakage which was finding its way from 
the settling basins into the main drains 
underlying them. At that time this 
leakage amounted to 5 mgd. and was 


steadily increasing. Some of the leak 


Fic. 2. New Floor Construction in Settling 
age came from the mud valves forming 
a part of the system by which the ba- 
ins are cleaned, but by far the greater 
part of it was finding its way through 
cracks in the floor and in the walls. 
The steel sheet piling had cut off the 
fow toward the river but there was 
nothing to prevent the water from find- 
ing new channels into the broken drains 
ind thus forming additional sources of 
sible undermining, 


WATER SUPPLY 


Basins, Division Filtration Plant 


DEVELOPMENT 

The original floors of the settling ba- 
sins were inverted groined arches and, 
in principle, the scheme of reconstruc- 
tion used consisted of placing, over the 
original floors, a heavily reinforced 
concrete mat (Fig. 2) having a mini- 
mum thickness of 5 in. at the columns 
and walls and 17 in. at the crown of the 
inverted arch. At the junction of the 
ld and the new concrete, asphalt joints 
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of from § in. to 1 in. thick were pro- 
vided. In general, to prevent leakage 
through the walls, large cracks were 
covered with a specially designed cop- 
per covering while small cracks were 
filled with a fiber and asphalt mixture 
calked in place. In one basin, the ex- 
isting wall was so badly shattered that 
a part of it had to be removed and 
replaced with new concrete. In an- 
other basin, the entire wall was in- 
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capable of carrying any water pres- 
sure. To remedy this condition, a 
heavily reinforced concrete wall was 
— built entirely within the basin leaving 
the old wall to carry the roof load only. 
~ Coincident with the work carried on 

in the settling basins, the filter operat- 
ing galleries were repaired, cleaned and 
redecorated and the administration 
building repainted. All unsightly 
cracks were chipped and filled, and 
new supports provided, where needed, 
for the operating gallery floor. 


2. Baldwin-Fairmount Project 2 = 


_ The water supply system of Cleve- 
__ land is separated into four service areas 
(Fig. 1) known, respectively, as the 
low-service, first high-service, second 
high-service and third high-service dis- 
tricts, each of which, in order, com- 
prises successively higher ground above 
= level of Lake Erie. The low-service 
district includes all areas lying between 
the lake and an elevation 120 ft. above 
the lake. The first high-service district 
comprises all areas between 120 ft. and 
250 ft. above the lake ; the second high- 
service district, all areas between 250 
ft. and 500 ft. above the lake; and the 
‘third high-service district, all areas 
above the 500-ft. level. In addition to 
this division into service districts, the 
system is separated into an East Side 
and a West Side by the wide valley of 
the Cuyahoga River, with connections 
across the valley for the low-service 
and first high-service districts only. 
One tunnel and intake crib forms a 
source of lake supply principally for 
the West Side and one similar com- 
bination, the source of supply princi- 
pally for the East Side. Again, just 
as the Division Filtration Plant and 
Pumping Station with its supply mains 
forms the principal source of filtered 
water supply for the West Side, so the 
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completed Baldwin-Fairmount Project 
with the other East Side supply mains 
existing at the time of its completion 
is the principal source of filtered water 
for the East Side. The Baldwin. 
Fairmount Project comprises the con- 
trol works in Fairmount Reservoir, the 
Baldwin Filtration Plant and Reser. 
voir, the Alum Storage House, the new 
Fairmount Pumping Station, changes 
in the Kirtland Pumping Station, the 
transmission mains, and the mains 
leading from the reservoirs and pump. 
ing stations to the various service dis- 
tricts supplied. 

Flow of Water: Prior to the con- 
struction and placing in operation oj 
the units -comprising the Baldwin- 
Fairmount Project, water was taken 
from the lake, chlorinated and _ then 
pumped by the Kirtland Pumping Sta- 
tion into the East Side low-service dis- 
trict, with the Fairmount Reservoir 
acting as a balancing reservoir. In ad- 
dition, water was taken from this reser- 
voir and repumped into the first and 
second high-service districts. Since 
the completion of the Baldwin-Fair- 
mount Project, raw water has been 
pumped through transmission mains 
directly into Fairmount Reservoir from 
which it is repumped to the Baldwin 
Filtration Plant. After filtration the 
water passes into Baldwin Reservoir 
flowing by gravity from this reservoir 
into the low service district on the one 
hand, and back to the new Fairmount 
Pumping Station on the other. The 
new Fairmount Station then repumps 
the filtered water into the first an 
second high-service districts. 

Transmission Mains: The transmis 
sion mains by which the raw wate: 
from Kirtland Pumping Station reaches 
Fairmount Reservoir consist of om 
lock-bar steel main and three cast-1rot 
48 in. in diameter an 
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about 7500 ft. long. These four mains 
combine into two 60-in. lock-bar steel 
pipelines, each approximately 15,000 ft. 
long. All of the steel mains were con- 
structed especially for the purpose for 
which they are being used. The cast- 
iron mains originally formed a part of 
the low-service system. No changes 
were made in them in their shift to 
transmission mains except to connect 
them to the two new 60-in. mains and 
to close off such valves as were neces- 
sary to insure a dry section of main in 
all cases between the raw and filtered 
water. 


Fairmount Reservoir Control 
Works: Fairmount Reservoir is an 
open reservoir of 80-mil.gal. capacity, 
divided into two basins, and is situated 
about 34 mi. from Lake Erie. It has 
paved earth embankments for walls 
and a paved bottom. The new control 
works were necessary to fit the basins 
as a receiving reservoir for raw water. 
These works control the inlet and out- 
let of the water to and from the reser- 
voir. Each of the two 60-in. transmis- 
sion mains leads to a single gatehouse, 
forming a part of the control works, 
and each gatehouse is connected to one 
of the two basins comprising the reser- 
voir. Proper cross-connections and 
valves permit each of the transmission 
mains to feed either or both gate- 
houses. Flow through each gatehouse 
into the reservoir is controlled by a 
72 84-in. sluice gate. Overflows, in 
each gatehouse, capable of taking one- 
half the capacity of Baldwin Filtration 
Plant prevent flooding in case of failure 
to have the sluice gates properly 
opened. From each gatehouse a 72-in. 
riveted steel main passes through the 
earth embankment down the slope and 
onto the reservoir floor. Upon reach- 
ing the floor, in order to give better 
listribution in the reservoir, the main 
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is headed toward the diagonally oppo- 
site corner of the reservoir, sloped 
slightly upward and increased in size 
from 72 in. to 96 in. in diameter at 
the open end. Protection against leak- 
age through the embankment and dam- 
age from ice to the pipe on the slope 
were included in the design. 

Each outlet gatehouse is a heavily 
reinforced concrete structure divided 
into three waterways, each 4 ft. 8 in. in 
width, and each controlled by a 42. 

72-in. sluice gate. The three water- 
lead to a 12-ft. central well. 
Water from the reservoir, after leaving — 
the waterways and central well, passes 
through a shaft and 7-ft. diameter tun- 
nel to the pumps in the nearby new 
Fairmount Pumping Station. In turn, 
these pump the water up to the Bald- 
win Filtration Plant. Granite facing, 
extending 5 ft. below the water surface, 
acts as a protection against ice forma-_ 
tion in the reservoir. 


ways 


Baldwin Reservoir: Baldwin Reser- 
voir is a groined arch concrete covered _ 
reservoir surrounded on three sides by — 
the Baldwin Filtration Plant. It serves 
as a reservoir for both the filtration 
plant and the low-service district. 
Baldwin Reservoir is about 1035 ft. 

550 ft. in plan and 40 ft. from the 
floor to the crown of the groined arch 
roof. It is divided into two basins of — 
equal size. The maximum depth of— 
water is 36.5 ft. and the two basins — 
have a total capacity of 135 mil.gal. In _ 
all, 1196 round columns 30 in. in diam- 
eter on centers of 20 ft. 34 in. support 
the roof (Fig. 3). 

Baldwin Reservoir is built entirely 
on shale or rock, with column footings _ 
separate from the floor. A subfloor, — 
with a minimum thickness of 3 in., 
rests directly on the shale with a fin- 
ished floor 9 in. thick above, unrein- 
forced except over the drains. On the, 
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north, east and greater part of the west wall and discharges over submerge? the 
side of the reservoir, the back of the weirs into the reservoir proper. [t abo 
walls are built against the rock, and flows across each basin to openings, your 
advantage of this was taken in the de- near the bottom of the reservoir, in q mot 
sign. The average thickness of con- conduit built in and forming a part of rail 
crete in the roof above the springing the opposite wall. These conduits con-. hou: 
line of the groined arch is 8; in. Two _ tinue separately, in or adjacent to the! nece 
rows of stiffening walls, at right angles — south and west walls, to an outlet gate-| ing. 
to one another, were built between two house. The provision permits the op- | cret 
adjacent rows of columns across the eration of either basin while the other high 
center of the reservoir. These walls is out of service. At the gatehouse,| abot 
are so laid out as not to interfere with each conduit is connected to a separate| jnfor 
the flow of water. Necessary drains, wet well. These wells are cross-| the | 
hopp 
from 
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the 
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Fic. 3. Interior of Baldwin Reserv ;, 4. Interior of Parma Reservoir, 
Cleveland Cleveland 


overflows and ventilation are provided. connected by a 60-in. valved line to PMT 

The concrete roof is covered with a permit equalization of the water in the 4 Tes¢ 
layer of thoroughly compacted clay two basins of the reservoir. Leading The | 
puddle 6 in. thick at the crown of the from the wet wells are three 48-in. andj Yor i 
arch. Over this is 1 ft. of subsoil and two 36-in. gated low-service cast-iron In 19: 
6 in. of top soil. The entire top of the mains. Leading from the previously mens ’ 
reservoir is covered with grass, except mentioned conduits, as they reach the The 

gatehouse, are two 48-in. gated cast] Clevel: 
iron suction mains supplying the firs}@ speci 
and second high-service pumps in thd sisting 
new Fairmount Pumping Station. son an 
this re 


where walks have been provided or 
shrubbery planted. 

Water enters at the center of the 
reservoir, from the filtration plant, 
flows through a flume built in each Alum Storage House: The alu 
basin along the upper part of the north — storage house is located on a switch 
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rgee the Cleveland Short Line Railroad 
It about 5 mi. west of the Baldwin Reser- 
ngs, voir and adjacent to the new Fair- 
in g mount Pumping Station. The lack of 
tof railroad connections to the chemical 
con- house of the Baldwin Filtration Plant 
the | necessitated this separate storage build- 
rate-|ing. The building is of reinforced con- 
op-| crete 5] ft. * 87 ft. in plan and 43 ft. 
ther|high. It has storage capacity of 
yuse,|about 1000 tons. There are four re- 
irate| inforced concrete bins extending across 
‘oss-| the building, each terminating in three 
hoppers having sides sloping 50 deg. 
4 from horizontal. Each hopper has a 
single undercut gate through which 
the alum is discharged. The entire 
larea under the bins is used for truck 


runways. 


The remaining parts of the Baldwin- 
Fairmount Project, 1.e., the new Fair- 
mount Pumping Station, the changes at 
he Kirtland Pumping Station and the 
Baldwin Filtration Plant, are consid- 
ered in Sections 2 and 3 of this article. 


expansion jotnts, double rows of col- 
-umns, 27 in. in diameter, have been | 


3. Parma Reservoir 


The first high-service district com- 
prises the largest area on the West 
Side to be supplied with water. This 
it, /area has had a well sustained growth 

during the last quarter century; even 
e to Prior to the 1920 Report, the need for 
1 the @ reservoir in the area was recognized. 
ding The 1920 Report proposed a “reser- 
_and voir from 75- to 100-mil.gal. capacity.” 
-jron| In 1930, however, a restudy of condi- 
oushj tions was made and a report issued on 
thd“The Future Development of the 
cast} Cleveland Water Supply System,” by 
firsja special engineering commission con- 
n thisisting of Robert Hoffman, L. R. How- 
son and J. H. Herron. As a part of 
this report it was recommended that 


alum 


oh reduced in size and 


the reservoir be 
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constructed. 


that half of it, with a capacity of 20 
mil.gal. be built as soon as possible. | 

Parma Reservoir is located about 7 _ 
mi. south and about 14 mi. west of the | 
Division Pumping Station in the West 
It 
a concrete covered reservoir, about 75 _ 
per cent of which extends above the oo 
finished grade. It is the only archi- 
tecturally treated reservoir in 
system. 

The first basin of Parma Reservoir, 
which has been constructed, is about _ 
378 ft. x 456 ft. in plan and about 36 
ft. from floor to roof. The maximum _ 
depth of water is 32} ft. It has a flat 
slab roof 114 in. thick, except at the 
columns, and an 18-in. thick floor re- 
inforced top and bottom, with the col-_ 
umn footings resting on the floor. No 
subfloor was provided. The walls are 
of the cantilever type and the footings 
carry the brick and stone work of the 
architectural treatment. Columns are 
in general 30 in. in diameter on 20-ft. 
or 24-ft. centers (Fig. +). At all roof | 


Side second high-service district. 


Necessary drainage, ven- 
tilation and overflows have been pro-— 
vided. The roof is fully waterproofed, 
with metal water stops at expansion 
joints, and with a membrane water- 
proofing overlaid by 3 in. of crushed 
stone. Above the stone 12 in. of earth 
and 6 in. of top soil were placed. Pat- 
tern stone walks are provided next to 
the parapet wall which rises about 45 
ft. above the walk. The remainder of 
the roof is grassed. 


The architectural treatment (Fig. 5) 
consists of curtain walls masking the 
concrete reservoir proper. These cur- 
tain walls are of brick, with stone trim, 
and arranged in the Gothic style of ar- 
chitecture. Towers with massive but- 
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tresses protect the corners and bastions 
) are placed at the mid-point of the long 
walls. The walls are surmounted with 
P battlements and the structure looks 
very much like an ancient castle or 
fortification. 

The brick walls are 17 in. thick, with 
—17-in. pilasters, in general on approxi- 
mately 20-ft. to 24-ft. centers, extend- 
ing back to the concrete wall of the 
reservoir. Double pilasters are used at 
all expansion joints. The brick wall is 

tied to the concrete wall at each pilas- 
ter. Weep holes are placed at the bot- 
tom of the wall between pilasters, to 
if required. 


Fic. 5. 


Excavation for Parma Reservoir was 
started May 31, 1933, and the reser- 
voir was put in operation July 8, 1935. 
The architectural treatment was started 
November 9, 1936, and was completed 
September 1, 1937. 

Parma Pumping Station, adjacent to 
Parma Reservoir, was constructed as 
a part of the general contracts in con- 
nection with the reservoir. It is a 
West Side second high-service pump- 
ing station, operating in conjunction 
with the 14-mil.gal. concrete covered 
State Road Reservoir, which was pur- 
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chased from the County Commissioners 
of Cuyahoga County in June 1932. 
Parma Pumping Station has the same 
type of architectural treatment as 
Parma Reservoir. 


4. Nottingham Filtration Plant and 

Pumping Station 

The 1920 Report estimated that the 
capacity of the Baldwin and the Divi- 
sion Filtration Plants would be ex- 
ceeded by the year 1930 and that an 
additional source of supply would be 
required by that time. Departmental 
studies made prior to 1930, and re- 
viewed in the 1930 Report of the Spe- 


Exterior of Parma Reservoir, Cleveland; showing architectural treatment 


cial Engineering Commission, post: 
poned the need for an additional water 
supply until 1935. The depression 
years, however, followed shortly after 
the 1930 Report had been issued and 
a decided drop in water consumption 
resulted. The whole plan of expan 
sion contemplated by the report, inso- 
far as an additional water supply was 
concerned, was abandoned in 1932 and 
nothing was done in connection with 
the Nottingham Filtration Plant. for 
several years. The year 1932, how 
ever, saw the low point in consumption 
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reached and a few years later the ques- 
tion of the Nottingham Plant was 
again revived. The first land for Not- 
tingham was purchased in 1935 and 
the last in 1937. The entire plant site 
includes approximately 77 acres. 

The Nottingham Filtration Plant 
site lies in an area bounded by St. Clair 
Avenue, Nickel Plate Railroad, Not- 
tingham Road and Chardon Road. It 
isabout 14 mi. from the lake and about 
6} mi. northeast from the Baldwin Fil- 
tration Plant. The plant will have a 
total capacity of 200 mil.gal., half of 
which will be built as the first unit. 
Water will be supplied to the plant 
directly through a 9-ft. tunnel, the 
length of which, including the land por- 
tion, will be about 6 mi. 

Beginning in 1935, the Nottingham 
ite was stripped of its trees and under- 
rush. In the same year a start was 
made toward shifting Euclid Creek 
(which meandered the prop- 
ety) next to the high bank, at the 
westerly limits of the site. Most of 
this work was carried out by WPA. 
In the same manner, over a period of 
years, the rough excavation for the fil- 
tered water reservoir (50-mil.gal. ca- 
pacity), the filters and administration 
building and the settling basins was 
arried out. In addition, finished ex- 
cavation was made for the screen well 
and low-lift pump room and for a part 
f the filtered water conduit and main 
lrain. Where such excavation was 
made these structures were partly com- 
sleted. About 1000 ft. of the main 
lrain has been completed and nearly 
1650 ft. of filtered water conduit. 


Screen Well and Low-Lift Pump 
Room: In making the excavation for 
the filtered water conduit and main 
drain, a considerable amount of water 
was encountered. It was, therefore, 
reasonable to assume that the screen 


across 
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well and low-lift pump room located 
near these structures and with the bot- | 
tom grade from 50 ft. to 60 ft. lower 
would be subject to considerable hydro- | 
static pressure. The screen well and 
low-lift pump room were designed with 
that idea in view. During construction 
only a relatively small quantity of © 
water was actually encountered. This, 
however, does not preclude the possi-— 
bility of considerable quantities reach-_ 
ing the structure during flood stages 
of Euclid Creek, which is located about 
300 ft. away. 

The Nottingham Screen Well and 
Low-Lift Pump Room (Fig. 6) con- 
sists of two heavily reinforced concrete _ 
hollow cylinders built eccentrically 
within one another and tied together by 
reinforced concrete ties dia- 
phragms. These cylinders extend for 
a height of 48 ft. above the foundation, — 
with the outer cylinder continuing for 
another 40 ft. up to the motor floor. 
The outside diameter of the larger cyl- 
inder is 106 ft. and that of the smaller, 
64 ft. The tunnel from the lake is con- 
nected to the other cylinder and the— 
space between the two cylinders is the 
waterway from which low-lift 
pumps take their suction. This water- 
way varies in width from 74 ft. to— 
214 ft., with the greater width in that 
section where the tunnel enters. The 
low-lift pumps are located within the— 
smaller hollow cylinder. 

Provisions have been made for re- 
movable screens near the tunnel 
and for two 7 X 9-ft. sluice 
gates at the tunnel entrance to keep— 
the water from the lake entirely out of 
the screen well when desired. A solid — 
wall, extending across the wide section 
of the waterway, has been provided 
between the two sluice gates. At the- 


trance 


opposite end of the diameter passing — 
through this wall, another wall has 
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been provided across the narrow sec- 
Provisions have 
been made in this wall for a 5 & 8&-ft. 
These arrangements per- 
mit the use of half the screen well 
while the other half is out of service. 
Proper drainage and overflow have 


tion of the waterway. 


sluice gate. 


been provided and the effect of surge 


considered. 

It is contemplated that  motor- 
operated vertical pumps will be used, 
with the motors placed on the floor at 
an elevation of plus 40 ft., with the cen- 
ter-line of the pumps at an elevation of 
minus 15 ft. Provisions will be made 


Fic. 6. Nottingham Screen Well and Low-Lift Pump Room, Cleveland 


for both stairs and elevator in iro 


pump section. 

Filtered Water Reservoir: Although 
the prime need contemplated in connee. 
tion with the Nottingham Filtratiop 
Plant and Pumping Station was to sup. 
ply the vast second high-service dis. 


mit) DIMENSIONAL PLAN-8B 


trict east of the Cuyahoga River, thef! 
first actual use of the plant will be in 
connection with the easterly end of the |" 
East Side low-service district. The]@ 
increased need for water for this sec- |" 
tion, the fact that it is furnished by a] 
gravity supply with a fixed maximum |! 
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from Baldwin Reservoir all combine 
to make some action necessary to meet 
peak de ‘mands. 

The first step in this direction was 
taken when a 2-mil.gal. steel tank and 
4 smal! electrically operated pumping 
station in connection with it was built 
in 1931. This tank was filled from the 
low-service system during the night 
and the water in the tank pumped 
hack into the same system during the 
day, as required. Pressure-reducing 
valves permitting flow from the first 
high-service into the low-service dis- 
trict constitute another means of sup- 
plying the deficiency ; and the filling of 
the 2-mil.gal. tank at night from the 
first high-service district, instead of 
irom the low-service, was a third. A 
fourth means is the extension of the 
large mains leading from Baldwin 
Reservoir by building approximately 2 
mi. of 48-in. mains and 1$ mi. of 24-in. 
mains and the fifth means is to build 
half of the Nottingham filtered water 
reservoir and an electrically operated 
pumping station. 

The half of the Nottingham filtered 
water reservoir yet to be built will be 
about 300 ft. x 500 ft. in plan and will 
have a maximum depth of water of 
about 20 ft. It will be of concrete con- 
struction, either mass concrete with 
groined arch roof or reinforced .con- 
crete with a flat slab roof, depending 
upon the availability of reinforcing 
steel at the time. Means will be pro- 
vided for the water to enter at one side 
of the basin and to be taken out at 
the opposite side. 

An inlet gatehouse will be provided 
to control the water from the filters 
and an outlet gatehouse will tie in 
with the end of the existing filtered- 
water conduit to convey the water to 
the high-service pumps in the finished 
Nottingham Pumping Station. Tem- 
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porary means will also be provided to | 
permit flow into the reservoir during — 
periods of low demand, from the 48-in. 
main now under construction, and 
pumping out of the reservoir into this 
same main during periods of high de- 
mand. The 25 mil.gal. of water which 
can be stored in this reservoir, as the 
occasion permits, will provide a source | 
of supply, in conjunction with 
flow from Baldwin Reservoir to this. 
section, which will meet contemplated 
requirements for probably the next 


eight to ten years. 


5. Warrensville 


some | 


The existing Warrensville pee: 7 
is an open reservoir with paved earth _ 
embankments and paved bottom and — 
has a capacity of about 22 mil.gal. It — 
is located in the East Side third high- 
service area about 8§ mi. south of the 
Nottingham Filtration Plant and 
Pumping Station and 54 mi. southeast 
of the Baldwin Filtration Plant and 
Fairmount Pumping Station. The en-— 
tire new Warrensville Reservoir will 
occupy the site of the old one and the 
area adjacent to it. 

Warrensville Reservoir will have a 
capacity of 80 mil.gal. Only half of 
the reservoir will be built in the near 
future. This part will be a flat slab 
concrete covered reservoir about 450 
ft. X 541 ft. in plan, with the roof 114 
in. thick, except at the columns. The 
floor will be 18 in. thick, reinforced top 
and bottom, and the columns will rest 
on the floor. Columns, in general, are | 
to be 27 in. in diameter on 20-ft. and 
24-ft. centers. Double columns will be 


provided at all roof expansion joints. 
Walls will be of the cantilever type. 
The maximum depth of water will be — 
There will be an earth embank- — 
walls and 
Large sup- 


274 ft. 
ment around the concrete 
an earth fill over the roof. 


i 


ply mains will radiate from the 
reservoir. 

_ The rough excavation for the one 
basin, together with about 700 ft. of 
concrete conduit and 400 ft. of corru- 
- gated-iron culvert built for drainage 
_ purposes, was completed in November 


1937. 

Supply Mains 

To put into operation the Baldwin- 
Fairmount Project and Parma Reser- 
- voir and to keep pace with the expand- 
ing areas supplied with water, as well 
as to meet the increasing demands in 
the territories already supplied, or 
partly supplied, while keeping in mind 
the ultimate use in the general plan to 
which some of these mains will be put, 
it has been necessary, during the past 
quarter of a century, for the City of 
~ Cleveland to spend approximately $8,- 


Progress in Pumps and Pumpin 
; A BARE description of the changes 

in Cleveland’s pumping facilities 
since 1921 would not leave a very clear 
picture, so the author has attempted to 
present these data in detail in tabular 
form. Thus Tables 1 through 4 have 
been prepared to show the plants and 
units in service in 1921 and all addi- 
tions and removals since that time. 
Table 5 is given as a summary of the 
plant capacities in 1921 and in 1943. 
In 1920 a long-range expansion pro- 
gram was developed specifically to 
cover greater Cleveland’s requirements 
up to 1940 and to provide for addi- 
facilities as needed thereafter. 
program included the follow- 
for additional pumping 
La 


tional 
This 

ing projects 
facilities : 
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000,000 on supply mains, between 29 
in. and 54 in. in diameter. A total of 
nearly 100 mi. of such mains has been 
constructed during this period. These 
mains are in addition to the 60-ip. 
transmission mains previously enume- 
rated, and to the miles of subfeeder 
mains, 12 in. and 16 in. in diameter. 
constructed by the city within city lim- 
its, by the suburbs within their own 
municipalities and by Cuyahoga County 
within the county sewer districts. — 

Twenty-five years ago practically all 
supply mains in the Cleveland area 
were cast iron. In about 1924 the use 
of steel for large mains was initiated 
and since that time most of the supply 
have been that material, 
Some two years ago, reinforced con- 
crete mains came into competition with 
steel and about 7 mi. of such mains 
have been, or are being, laid. 


mains of 


1. Increasing Kirtland Station’s ca- 
pacity from 130 to 200 mgd. 

2. Constructing a completely ney 
pumping station of considerably in- 
creased capacity to replace the Fair- 
mount Plant 

3. Constructing a new plant to puny 
water from the lake at the eastern ex- 
tremity of the city—the plant to have 
an ultimate capacity of 165 mgd. wit 
75 mgd. in service by 1940 

4. Constructing a similar plant a 
the western extremity of the city. 

Of this program only the first tu 
items have been substantially com 
pleted. An entirely new plant has been 
constructed to replace the old Fair 
mount Pumping Station and one adé: 
tional unit has been installed at Kir 
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land Station bringing its capacity up 
to 190 mgd. 

Construction of Fairmount Station 
was completed and the plant put in 
It was not fully 


utilized, however, until completion of 
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the Baldwin Filtration Plant in 1925. 
At that time Kirtland Station ceased 
pumping unfiltered water into the low- 


service districts. 


TABLE 1 


Equipment in Main Steam-Driven Pumping Stations 


Its entire pumpage 


* Boiler plant: Six 500-boiler-hp. ‘Stirling 
tokers; designed for 250 psi. W.S.P. (working steam pressure) and 100°F. superheat. 
t Boiler plant 1921: Eight 300-boiler-hp. straight-tube boilers, fired with chain grate 
tokers; designed for 150 psi. W.S.P. and 150°F. superheat; removed in 1928. 
-11943: Four 700-boiler-hp. “Stirling” type boilers, fired with seven retort underfeed stokers; 
lesigned for 250 psi. W.S.P. and 150°F. superheat. 
t Boiler plant: One 500-boiler-hp. “ Stirling’ type, one 500- and one 130-boiler-hp. straight- 
‘ube boilers, all with chain grate stokers; designed for 200 psi. W.S.P. 
§ Boiler plant: Four 1000-boiler-hp. “Stirling” type boilers, with ten retort underfeed 
tokers; designed for 320 psi. W.S.P. and 150-200°F. superheat. 


| 
| No. Unit Pump | Date | Date 
Station of Type Came Service Net In- | Re- Remarks 
Units Head stalled moved 
| med. ft. | 
Division * | 1 Triple-expansion pump engine 20 low 202 | 1898 — | Rebuilt in 1916 
|} 1 Triple-expansion pump engine 20 low 199 | 1902 _ Rebuilt in 1916 
2 Triple-expansion pump engine 25 | low 250 |1916 | — 
1 | Triple-expansion pump engine 10 | Ist high 405 | 1902 Rebyilt in 1916 
1 Triple-expansion pump engine 20 | Ist high 380 | 1916 
1 Geared turbine-driven centrifugal | 20 Ist high 400 1920 
1 Geared turbine-driven centrifugal | 60 low-lift 50 | 1916 oa 
2 Geared turbine-driven centrifugal | 100 low-lift 50 | 1916 -— 
Kirtland Tf 2 Triple-expansion pump engine 25 low 190 | 1903 — Changed to Fair- 
2 Triple-expansion pump engine 25 low 250 | 1912 => mount raw 
1 Geared turbine-driven centrifugal | 30 | low 250 1914 — water supply 
in 1925 
1 Geared turbine-driven centrifugal | 60 Fairmount | 270 | 1926 —_ 
| raw water 
Fairmount 1 Horizontal duplex 10 | Ist high 200 | 1906 | 1924 Moved from 
Old) t | Division 
(12 | Ist high 185 | | 
1 | Geared turbine-driven centrifugal |{ or + 19014 | 1924 
| 5 | 2nd high | 444) | 
2 Triple-expansion pump engine 2 2nd high 400 | 1907 | 1924 
1 Turbine-driven centrifugal 5 | 2nd high 450 | 1919 | 1924 
1 Motor-driven centrifugal 4.68 | Ist high 175 | 1923 | 1924 | Temporary . 
installation 
a 10 Ist high 225 | | 
1 | Motor-driven centrifugal 7 or | > 1923 | 1924 | Temporary 
5 | 2nd high 450) | installation 
Fairmount 2 Geared turbine-driven centrifugal} 75 | low-lift 80 | 1924 _— 
(New) § 1. | Geared turbine-driven centrifugal} 50 low-lift 80 | 1924 
2 | Geared turbine-driven centrifugal | 20 | 1st high 135 | 1924 
3 Geared turbine-driven centrifugal | 20 2nd high 400 | 1924 pe 


"’ type boilers, fired with six retort underfed 


Boiler plant 
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since that time has been discharged part of the water flows by gravity intl pp, 
into an open reservoir 170 ft. above the low-service district area formerhf ony 
the lake and adjacent to Fairmount supplied by Kirtland Station and panfryrpi 
Station. Fairmount low-lift pumps re- of it returns to Fairmount Station toss mc 
pump the unfiltered water to the Bald- be repumped to the first and secon ngd. 
win Filtration Plant. After filtration, high-service districts. Meer 
nes 
ant. 
Equipment in Secondary Motor-Driven Pumping Stations 
| 
No. | Pump Date | Date 
Station of Type aa Service Net In Re- Remarks 
Units Head stalled moved 
med. ft. 
Kinsman | 1 | Motor-driven centrifugal 5.0 2nd high 300 | 1921 1931 
1 Motor-driven centrifugal 5.47 2nd high 300 1924 | 1937 | Moved to Par 
Merkle * 2 Motor-driven centrifugal 2.0 2nd high 335 1921 | 1939 | Moved to Parp ; 
Parma 1 Motor-driven centrifugal 5.47 2nd high 300 1939 — From Kinsman 
1 Motor-driven centrifugal 2.0 2nd high 335 1939 — From Merkle 
1 Motor-driven centrifugal 2.0 2nd high | 335 1940 -- From Merkle Se ns 
Warrens- 1 Motor-driven centrifugal 0.7 | 3rd high | 250 | 1916 | 1936 
ville 1 0.7 3rd high 250 1921 | 
1 Gasoline-engine-driven centrifugal) 0.7 3rd high 250 1924 — 
1 Motor-driven centrifugal 1.08 3rd high 250 1932 - ; 
1 Motor-driven centrifugal | 2.9 | 3rd high 250 1937 — From Beachwo 
* Acquired from county in 1932. 
TABLE 3 Veas 
Equipment in Pressure-Tank Stations 1921 
No. Unit Pump Date 
Station of Type Peete: Service Net In- Re Remarks 
| Units | stalled moved 
med. | | ft 
~Chardon* | 1 Motor-driven centrifugal 0.43 Ist high 1926 1943 
1.44 205 1926 | 1933) Pump end re- 
1 Motor-driven centrifugal te 1st high 270 1933 placed in 19 
1 Motor-driven centrifugal 0.36 Ist high 250 | 1932 — 
- State 2 Motor-driven centrifugal 0.72 3rd high 270 | 1922 — 
Road 
- Mayfieldt| 2 Motor-driven centrifugal 0.43 | 3rd high 100 | 1924; — 
_ Beach- | 2 Motor-driven centrifugal 0.36 3rd high 250 1927 | 1932 
woodt | 1 Motor-driven centrifugal 1.08 3rd high 250 | 1930 | 1932 ly 
| | | | 
* Acquired from City of Euclid in 1932. 
+ Acquired from county in 1932. 
: t Acquired from Beachwood Village in 1932. 
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uly 1943 


The plant has eight main units all 
yanufactured by the De Laval Steam 
furbine Co. Two low-lift pumps of 
§-mgd. capacity each and one of 50- 
gd. pump water from the Fairmount 


Yeservoir to the Baldwin Filtration 
fant. Two first high-service and 


ree second high-service pumps, all 
rABL 


Equipment in Temporary Motor- 
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of 20-mgd. capacity, re-pump filtered 
water into the higher districts. 

The new station has four Babcock 
and Wilcox “Stirling” type boilers de- 
signed for a 320-psi. working steam 
pressure and 150 deg. of superheat. 
The plant also supplies a district heat- 
ing system with 100,000 Ib. of steam 


E 4 
Driven Pressure Booster Plants 


No. | Unit Pump Date Date 
Station of Type | Capac. Service Net In Re Remarks — - 
Units Head stalled moved 
med. ft. | 
«. Clair 1 Motor-driven centrifugal | 2.38 | low 135 | 1931 From Kinsman 
id 1 Motor-driven centrifugal | 0.5 | Ist high 250 1932 From Beachwood 
field 1 Motor-driven centrifugal 4.7 2nd high 175 1932 From Fairmount 
dhe 
Plant Capacities, in mgd.—1921 and 1943 
| 
Year Plant Ist High 2nd High | 3rd High 
Pumpage Lift Service | 
1921 Division 260 90 50 
Kirtland 130 
Fairmount 22 14 
Kinsman | 5 
Merkle | 4 
Warrensville 
1943 Division 260 90 50 
Kirtland 190* 
Fairmount 200 40 60 
Kinsman 
Merkle 
Parma 9 
Warrensville 
Chardon 2.09 
State Road 
Mayfield 
St. Clair 2.38 
Euclid 0.5 
Garfield 


= 
x 
*Repumped by Fairmount Low-Lift. , 


extracted from the main turbines, at 
pressures of 75 to 125 psi. 

The other major change was the 
addition of one large turbine-driven 
centrifugal pump at Kirtland Station. 
A new screen well, suction tunnel, dis- 
charge header and building were con- 
structed to house and accommodate 
three turbine-driven centrifugal pumps. 
Only one of the pumps has been in- 
stalled. It, as well as the thirteen other 
main turbine-driven units, is a De 
Laval product, having a capacity of 
60 mgd. against a total head of 270 it. 
and a duty which compares very favor- 
ably with triple-expansion pumping en- 
gines. No attempt has ever been made 
to establish a record with this unit, 
but it has given remarkable service. 
In checking over pumping reports, it 
has been found that this unit, after 
eight years of service, was operated 
for a period of one year and 24 days 
continuously. During this it 
pumped 22,080,835,000 gal. of water. 
Eight old 300-hp., 150-psi. pressure 
straight-tube boilers were replaced at 
Kirtland Station, at the same time, by 
four 700-hp. Babcock & Wilcox “Stir- 
lings” designed for 250 psi. and 150 
deg. of superheat. Higher pressures 
and temperatures were not used_be- 
cause of the limitations of other equip- 
ment. 

The other two proposed plants were 
not constructed because Cleveland’s 
growth in the two decades following 
1920 did not follow the previous trend. 
3oth the population and total water 
- demand leveled off. People did move 
into the suburbs, however, and numer- 
ous critical pressure areas developed. 
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To give some measure of relief, a num. 
ber of temporary electric-motor-drive 
plants have been constructed.  Thog 
in year-round service are semi-auto. 
matic, some pumping into reservoirg 4 S 
or elevated tanks, others maintaining A | 
pressure by the use of compressed aif Plant 
in closed pressure tanks adjacent tf prove 


the pumps. last 2 
Several other manually operatedply 
units have been installed for use onj detail 


in the hot summer months. — Thesgethe 
store water in steel storage tanks gjmajo! 
cool days and in off-peak hours ang It) 
pump back into the same service during comp: 
the peak demand hours of the dayftics 0 
Permanent relief for areas served pqnue | 
these small units can be obtained onigthe L 
after the proposed plants at the easten briefly 
and western extremities of the city ar anted. 
constructed. Unfortunately, many wag 
plants have been constructed with li scribe 
tle regard for water problems and hay Fol 
been located in the worst  pressug€ B 
areas. If the 1920 program had bee the va 
carried out, the city would now hag ™P4 
a capacity of 450 instead of 300 mgj Hydr. 
and would be able to supply the wa 
plants and outlying areas adequate 
In 1941, peak demand of 265 mgd. wa 
reached. Although the 1942 averag 
consumption showed a considerable it 
crease, peaks were not so severe. 
This year the department has 
accumulation of troubles, 
slow replacement of worn parts, la 
labor turnover and poor coal. Theg"“'t 
troubles, coupled with a hot dry s raulic- 
mer and the wartime industrial ag" 
tivity, will necessitate curtailment 
water supplied for less essential uss 
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lrivey 
Thoy The Baldwin Filtration 
auto, 

rvoin AS ‘inted out in the first section of 
ining “2 this paper, the Baldwin Filtration 
ed ait Plant has been one of the largest im- 


nt ty provement projects undertaken in the 
last 25 years of Cleveland’s water sup- 
erates ply history. Herewith is presented a 
detailed description of the plant to- 
Thesf gether with summary tables of the 
ks gpmajor operating data (Tables 6-9). 

It will be noted that Table 6 gives a 
comparative record of general statis- 
. dayftics on the Baldwin and Division Ave- 
ed pyuue Plants. Since the development of 
ifthe Division Avenue Plant, discussed 
briefly in the first section of this paper, 


S and 
luring 


1 on 


aster 
ty apfantedates the quarter-century period 
y wapcovered by this report, it is not de- 
th jgsctibed in detail here.* 
1 hav Following, then, 1s a description of 
essund the Baldwin Plant, discussing, in turn, 
| bees the various features shown in the ac- 
OMpanying flow diagram (Fig. 7). 
—™4Hydraulic-Jump Section 
ew 
rate After passing from two 60-in. mains 
1. wand through two 60 X 30-in. Ven- 
turi meter tubes, raw water enters 


the Baldwin Filtration Plant by means 
of a rising well (el. 245.74 ft. above 


as arty datum) which extends across the 
ludi entire width of the chemical house. 


Flowing from an upper pool, the raw 
Theg Water then passes through three hy- 
lraulic-jump mixing flumes. These 
Jiumes have expanding sides and slop- 
ng bottoms and are preceded by hori- 
a mtal throats of constant width with 

curved entrances. At the foot of the 
‘A detailed description of the Division 
wenue Plant was given in the paper en- 
utled “Cleveland Water System,” by G. E. 
wer (Jour. A.W.W.A., 9: 418 (1922). 
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slopes they lead into a converging hori- 
zontal flume. Provisions were made 
in each throat for a double row of 
stop-planks to cut off the flow of water 
through the flume, if desired. The 
flumes are housed in a one-story build- 
ing, in which walkways conveniently 
located permit an adequate view of the 
hydraulic jumps. 

Just beyond the weir planks for con- 
trolling the tailwater depth, the con- 
verging shallow flume is transformed 
into a conduit section. This is accom- 
plished by dropping the floor about 9 
ft. and narrowing the sides, thus pro- 
ducing a conduit section about 19 ft. 
wide and 13 ft. deep, leading to Gate- 
house 1. This conduit section, which 
is about 90 ft. long, is equipped with 
a pair of under-and-over baffles near 
each end. 


Settling Basins 


Leading from Gatehouse 1, an inlet 
conduit forming the south wall of four 
settling basins supplies the waterway 
through which the water flows to Gate- 
houses 2 and 3. The former controls 
the flow to Basins 1 and 2, and the 
latter to Basins 3 and 4, through one 
60 X &4-in. sluice gate for each basin. 
The control from the settling basins at 
the outlet end is effected through Gate- 
house 5 for Basins 1 and 2 and through 
Gatehouse 4 for Basins 3 and 4. At the 
outlet end there is also one 60  84-in. 
sluice gate for each basin. 
was made for bypassing the settling 
basins through a conduit along the 
west side of the basins, connecting 
Gatehouses 1 and 6. The bypass con- 
trol is effected through these gate- 


Provision 
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rABLE 6 


Comparative Data on Baldwin and Division Avenue Filtration Plants 


and 


Item Division Baldwin llem Division Baldwin 
Jate of beginning operation. 1918 1925 Filters (Continued): 
Nominal capac., mgd... .. 150 165 Thickness of sand, in... .. 24-27 25.5 
trea Of site, Gcres.........4. 20 50* Effective size of sand, mm. 0.48 0.38 
3,497,000 7,510,0007 Uniformity coef. of sand. . 1.50 1.70 
al. of raw water (1938-42): Thickness of gravel, in... . 22-25 22 
Turb. range, ppm........  0.2-200 0.2-165 Max. size of gravel, in... . 1} 1} 
Turb. avg.. ppm......... 9.5 8.5 Min. size of gravel, in..... 
Alk. aVg., PPM..... 2-200. 93 93 Distance, top of sand to 
wale 8.1 8.2 crest of trough, in...... 26-30 30 
fixing chambers: Clear distance between 
fix : 
[ype of chem. feed...... Soln. Soln. 
\lum added, 1b. per mil.gal 70-350 70-350 Type of strainer system .. Central manifold 
Type of mixing. .... Baffles Hydr. Jump perf. pipe laterals 
Veloc. flow in channels, fpm. 21 600-7009 Rate oF 
Veloc. flow at baffles, fps.. 1 2.3 4- 24-36 
Length of travel, ft....... 820 30** wash water 
Head loss in mixing, ft... . 1.5 2.4 81 2.55 
Agitation of sand. ... No No 
settling basins: Wash-water tank capac., 
ivg. turb. settled water, 1000 gal.......... 4.60 2 @ 212 
(1938-42), ppm........ 1.6 1.4 
Nember of basins 6 4 Filtered water reservoir: 
Settling time at nominal APAC., MH .gas...... 3S 
capac., hr.. 3.4 4.67 Chlorine feeding equip. capac.: 
Veloc. flow, fpm.......... 2.8 2.4 Pre-chlorination, /b. per 
Length of travel, ft. 683 693 4000 4000 
Total basin capac., mil.gal. 21 32.8 Post-chlorination, lb. per 
)pen or covered Cov Cov. 
Sttled water conduits: Ammonia feeding equip. 
Veloc., filter influent mains, capac.: 
Sps.. 2.2 Pre-ammoniation, lb. per 
Veloc., filter inlets, fps.... 2.94 04 
Filters: Post-ammoniation, lb. per 
ters: 
Rate of filtration, mgad.. . 125 125 200 900 
Number of units......... a 40 Powdered activated carbon 
Filtering capac. each unit. 4.16 4.16 feeding equip., lb. per 24 hr. 240-24,000 240-24,000 
rea of sand, sq.ft... 1450 1450 


*Including Baldwin Reservoir. 
tFilter plant only. 

t Over-and-under and around-end 
lone each in the remaining five. 


In hydraulic jump. 


4 


t 


"Velocity through hydraulic-jump flume only. 
“Length of hydraulic-jump flume is 30 ft. and from rising well to Gatehouse 1 is 325 ft. 


as now arranged with 12 pairs of baffles in first channel 
There are 4 mixing chambers. 
} Two pairs over-and-under baffles in channel beyond mixing flume. 
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houses, where the water may be shut 
off entirely from the north and south 
conduits. When the bypass is in use, 
all the water flows through two 60 
&4-in. sluice gates in each of the gate- 
houses. Under conditions of maximum 
flow, a velocity of about 33 fps. would 
result through these gates. 

The four settling basins have an 
average depth of 15 ft., varying from 
a minimum of 9 ft. 4 in. toa maximum 
of 18 ft.6in. The water enters at one 


TABLE 7 
Chemical Feeds Used and Residual Chlorine Found in the Finished Water 
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valves for draining and cleaning 
These valves permit flow into a later 
drain placed immediately under th 
floor of the basin and along the long; 
tudinal axis. Each drain is connecte 
to the main drain header near thé 
north end of the basins. To assist j; 
cleaning, 2}-in. hose gates spaced aboy 
50 ft. from center to center are pri 
vided on each side of each basin, thes 
gates being connected to 6-in. maip 
placed on the long walls of the basins 


Chemicals Fed, 1b. per mil.gal. 

Residual 

Year Chlorine Ammonia Chlorine, 
Alum | Carbon Pom. 

Pre- Post- Pre- Post- 

1927 148 2.83 0.063 
1928 | 126 2.75 0.054 
1929 | 130 — 3.75 — 0.060 
1930 123 3.67 0.92 0.277 
1931 119 _- 3.83 — 1:37 — 0.32 
1932 108 2.33 o.25 0.67 0.83 — 0.22 
1933 120 | 2.25 2.58 0.75 1.00 _ 0.23 
1934 115 Lito 3.00 0.58 1.00 _— 0.31 
1935 115 1.08 3.08 _ 1.08 _ 0.32 
1936 113 1.50 3.08 0.67 1.00 —_ 0.31 
1937, | 115 3.00 3.42 1.00 0.34 
1938 92 3.50 3.42 0.25 1.00 _ 0.34 
1939 88 3.92 4.58 — 1.42 $5 0.49 
1940 109 3.83 4.92 26.4 0.42 
1941 92 3.57 5.49 1.75 1.52 5.6 0.56 
1942 116 6.64 5.30 1-32 1.68 10.17 0.47 

| 


end of each basin over a weir and under 
a stilling baffle, and is taken off at the 


- opposite end over a similar weir. The 
_ basins are of reinforced concrete con- 
struction with groined arch roofs and 
reinforced sloping floors. The sloping 
floors perform the dual function of 


facilitating cleaning and of reducing the 
_ height of the wall sections. 


Each set- 
tiling basin is equipped with six mud 


= 


Settled Water Conduit 

Water is conveyed from the settlig 
basins through a concrete conduit 8 tf 
wide by 13 ft. 5 in. high, north of a 
adjacent to the east wing of the filt 
building. This conduit terminates 
a section 14 ft. 5 in. wide by 13 ft 
in. high just inside the Administr 
tion Building. This latter condutt 
connected to the conduit that runs t 
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Aning| jength of the pipe galleries by means cated under the central axis of the sand 
ateraf of a short section of double-barreled layer in each half of the filter. The | 
oonduit. Within the pipe gallery, the manifolds for each half filter consist 
longif onduit is 7 ft. wide by 8 ft. high and — of four independent castings, each hav- 
lected in the Administration Building it is 11 ing a central source of water supply. 
r thd ft, 3 in. wide by 5 ft. high. The con- Each of the manifold castings supplies 
‘1st if dyits within the pipe galleries are con- 42 cast-iron laterals. In order to wash 
abou} nected to the one in the Administra- the otherwise dead area over the mani- 
prof ion Building by transition sections. fold, 2-in. brass umbrella-type strainer 
thes 
TABLE 8 
aSins Coliform Indices—Baldwin Filtration Plant—1926—42 
Sample 1926 |1927| 1928 | 1929 | 1980 | 1931 | 1982 | 1933 | 1934 |1925 | 1936 | 1987 | 1938 |1989] 1940 1941 | 1942 
iske Water... ./844.1]267.7/162.8 |376.9 1225.3 |167.0 | 283.1/117.7 | 89.9/132.2| 50.8 | 96.5 
gin Settled 
Water-Rising 
Well 118.9 |383.5 [659.7 | 961.1 |183.0 (106.3 73.1 139.3) 95.1 |239.3/142.9 | 59.0/134.5| 62.2 |148.5 
vagulated Settled | | 
sidual | Water Applied | | 
to Filters. . 208.1) 41.6) 25.6 /102.8 |125.2 | 222.3 | 13.2 | 1.4) 1.2) 29.8) 0.86) 3.2) 0.67) 5.3) 1.7; 0.46) 0.04 
Water....| 13.6) 11.3, 6.8 | 23.9 | 269/ 19.7] 3.8) 12.1) 10.5 10.9| 244) 4.2] 3.1) 2.6, 0.38) 0.00 
Duinfected Fil- | 
eed Water...) 0.2} 0.3} 0.01 0.039} 0.13) 0.06 0.01) 0.0, 0.0 | 0.0 0.14) 0.0) 0.1) 0.0) 0.00 
063 Percentage Re- 
| moval ...-| 99.9] 99.8) 99.9 | 99.9 | 99.9 | 99.9 | 99.9 |100 |100 |100 | 99.9 |100 | 99.9]100 
060 
Filter Tanks TABLE 9 
2 | The filter tanks are housed in the 7 yphoid Death Rate per 100,000 Population— = 
23 Iwo wings of the Administration and Cleveland— 1880-1942 
Filter Building. These wings are each 
2 | Deat 
31 | proximately 360 ft. long by 130 ft. Year, Rate Remarks 
34 |wide and extend at right angles to the — | 
34 Jmajor axis of the Administration 
49 Building. The 40 filter tank units are jo99 
42 
56 jranged in a double row on either side 1905 14.9 New 4.5-mi. raw water intake 
47 Jofacentral operating and pipe gallery. put into service. 
Settled wate are > | h 2 1910 18.7 
ettled water enters them through 24- Pay ; 
1912 6.2 | Disinfection with calcium hypo- 
1. cast-iron branch connec lons o the | chiens started Sept. 11, 1911. 
_Joncrete settled water conduit. Each 1917 6.1 | Division Avenue Filtration 
teling filter tank has a sand area of 1450 Plant in operation Mar. 17, 
8 ft y.ft., divided into two equal areas by 1918; 60% of population . 
f and. . served with filtered water. 
gutter, with steel wash-water 3.9 
roughs running at right angles to the 1.5| Baldwin Filtration Plant in 
a enter gutter, the slope of the bottoms | operation in October, 1925; J 
IMjbof which is 1 in. in the full length of 100% of population served 
isthe troughs. The strainer system of 1935! 0.6 with 
= the filter tanks is of the perforated pipe 4942 02 | 
IS UAmanifold type, with the manifold lo- 


802 a 


area over the manifold. 


0.309 per cent of the area of the sand 
layer. The area of the holes in one 
lateral is 36 per cent of the cross- 
“sectional area of the lateral and the 
_ area of the laterals fed by one mani- 
fold is 71.4 per cent of the cross- 


4 of Filte red 


sectional area of the manifold. The 
effective length of the lateral is 29.5 
times its diameter. 


Filter Effluent Galleries 


From the strainer systems, the fil- 
tered water passes through rate con- 
trollers into four filter effluent galleries, 
each being 352 ft. 6 in. long and each 
being located below and serving a group 
of 10 filters. 


The two north galleries 
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nozzles were provided, one nozzle serv- 
ing approximately 52 sq.in. of sand 
The total area 
of the holes in the strainer system is 


354 July. 
are each 47 ft. 6 in. wide and the south } jn th 
galleries, 45 ft. 3 in. wide. The dis. | with 
tance from the floor to the underside | collec 
of the roof is 13 ft. 3 in. and the capac. | conv 
ity of the four galleries is about 6] the c 
mil.gal. Each gallery is provided with | then 
two 12-in. drains which empty into the galler 
main drain, each being provided with | the et 
two valves in series. A 24-in. flanged | tribut 
access manhole was provided in the] washi 

Filte1 
Alc 
line 
restin; 
rein fo 
veying 

fluent 
reserv: 
duit n 
a 54-11 
ter. 1 

48-in. 
a space 
open d 
piece g 

sibility 

water 
tered-w 

four fil 
der the 
controll 
filtered- 
duit, cx 
Water at Observation Weir—Baldwin Filtration Plant | control 
control 
common wall between the effluent andj sluice g: 
pipe galleries at about the mid-point in] trolling 
the length of the wall. At the ends off both of 
the galleries, next to the Administra-} water r 
tion Building, sight wells, 4 x 5 ft. i 

plan, open into the effluent galleries Hydrav 
They permit observation of the filtered] With 
water during operation and_provide|settling 
means of taking out any of the pipingjin the 
in the effluent galleries in the event that} draulic-j 
such a need should arise. The piping}house 1 
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| 
j 
| 
i 
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in the effluent galleries, in conjunction 
with the strainer systems, acts as the 
collecting systems for the filtered water, 
conveying it from the filters through 
the controllers in the pipe gallery and 
then back again into the open effluent 
gallery. The same system of piping in 
the effluent galleries serves for the dis- 
tribution of the wash water during the 


washing process. 


Along the north and south center- 
fine of the Administration Building and 
resting upon the basement floor is a 
reinforced concrete conduit for con- 
yeying the filtered water from the ef- 
fuent galleries to the filtered-water 
reservoir. From the end of the con- 
juit nearest the settled water conduit, 
a 54-in. bypass is connected to the lat- 
ter. This bypass is controlled by two 
48-in. valves, which are arranged with 
a spacer piece between them. A 2-in. 
open drain in the bottom of the spacer 
piece guards against the slightest pos- 
sibility of contamination of the filtered 
water by the settled water. The fil- 
tered-water conduit is connected to the 
four filtered-water effluent galleries un- 
ler the filters by 54-in. cast-iron pipe, 

mtrolled by 48-in. valves. At the 
fltered-water reservoir end of the con- 
duit, connection is made to the inlet 
control works of this reservoir. The 
control works contain four 60 * 8&4-in. 
juice gates, arranged in pairs, for con- 
trolling the flow of water to either or 
both of the two basins of the filtered- 


Filtered Water Conduit 


-|water reservoir. 


wy’ 


With normal operating levels in the 
settling basins, the computed velocity 
in the channel leading from the hy- 
iraulic-jump mixing flumes to Gate- 
iouse 1 varies from 0.76 to 1.20 fps., 


'ELAND WATER SUPPLY DEVELOPMENT 


except at the under and over baffles 
where a velocity of 2.53 fps. is reached. 
In the influent conduit of the settling 
basins the computed velocity of the 
water is 2.17 fps. and in the effluent 
conduit 2.42 fps., the latter being also 
approximately the maximum velocity 
through any of the sluice gates. The 
flow through the settling basins is at 
a computed rate of 2.36 fpm., through 
the settled-water conduit, 2.37 fps. and 
through the settled-water piping lead- 
ing to the filters, 2.04 fps. 

The computed loss of head in feet 
through the filter plant, together with 
the actual losses obtained as the result 
of a series of observations made when 
the plant was operating at the nominal 
rated capacity of 165 mgd., with water 
at normal operating level in the settling 
basins, are given below: 


Computed Observed 


Loss through hydraulic-jump 
mixing flumes........... 
Loss from tail-water of 
jump to Gatehouse 1..... 
Loss from Gatehouse 1 to 
settling basins.......... 
Loss from basins to filters. . 
Total loss to filters... .. 
Head available for filter op- 
eration with water at nor- 
mal operating level in 
Baldwin Reservoir....... 
Loss from filter effluent gal- 
leries to inlet flumes in 
Baldwin Reservoir, with 
water falling freely over 
the fixed weirs.......... 


2.40 
0.88 


0.30 
0.93 
4.51 


11.75 


Wash-Water Tanks 


Two wash-water tanks are located on 
steel grillage in the upper part of the 
Administration Building, with the bot- 
toms of the tanks about 44 ft. above 
the maximum height of the wash-water 
troughs in the filters. These tanks are 
of steel-plate construction, each 60 ft. 
in diameter and 12 ft. deep, and are 


= | 893 
0.56 
1.25 
— 
7 
| 1.00 0.81 
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satiidedk to operate with a maximum _ the 30-in. line and one on each of the ipe 0 

_ of 10 ft. of water. At this depth the 24-in. and 42-in. lines. This arrange. The 

capacity of the two tanks is 423,000 ment permits wash water to be fyr. ber bi 

gal. A 36-in. cast-iron pipe leads from _nished either from the tanks or from ae 

the bottom of each tank into a header — the pumps to the filters in either wing tical 

“a which discharges into a 42-in. vertical of the filter building. A manhole ang ery 

Oe arora leading to the basement, where drain are provided in the 30-in. wash. There : 

it joins the 30-in. wash-water line in water line and a Venturi meter in the} the 

_ the pipe galleries. The pipe from each 24-in. pump discharge for measuring erie 
tank is provided with a 36-in. valve — the flow of wash water from the pumps f a 

_ for controlling the flow. A 30-in. cast-iron suction pipe, en. PP a 
A 16-in. cast-iron overflow is in- cased in concrete under the floor of ra id 

stalled in each tank, the entrance to the basement, leads to the wash-water . I 

this overflow being over a bellmouth pump room. This suction pipe is con- ae 
piece with its weir edge placed 10 ft. nected to sumps in the floors of two em a 
above the bottom of the tank. In of the filter effluent galleries, each 
order to reduce the tendency to suck branch being provided with a 30-in, n ” 
air, caused by vortex action under low- valve. At the west end of the pipe ie 
_ water conditions, an inverted steel cone, gallery, the wash-water pipeline is con- - 

3 ft. 10 in. in diameter and with the — nected to a 24-in. service supply main.f 

sides forming an angle of 45 deg. to and this furnishes an additional orffilter 1 

the base, was placed at the entrance to emergency source of wash-water sup} The 
each 36-in. outlet. The apex of the ply. casist 
: cone is set in the plane of the bottom The control of this supply of washbroled | 
i of the tank. In order to facilitate the water is by means of an altitude valvefyin ¢ 
: maintenance of the steel tanks and the If this valve fails to close when thehote co 
grillage, as well as to take care of con-  wash-water tanks are full, the supply bin. w 
: _ densation from the tanks, pipe, etc., a is closed by means of an electricallyfuiye oj 
. reinforced concrete floor with a proper operated gate valve located between thefine wit 


system of drainage was placed under altitude valve and the wash-watertered- 
‘the tanks. tanks. This emergency valve may behyy the 
controlled by floats in the 


_Wash- -Water Line 


‘ 


tanks, by a push-button switch or i 


The 30-inch wash-water line is a may be operated manually by means oikin fi; 
cast-iron bell and spigot main that runs a hand-wheel. Just outside the build-h;, pre 
along the east and west center-line of | ing, located in a valve vault, are a 2+ ally th: 
the Administration and Filter Building — in. pressure-regulating valve, a 24-in. ies wal 
under the settled-water conduit, sup- check valve and an 8-in. emergentipaves 
ported on concrete beams spanning be- connection to a higher pressure watelbonsider: 


supply main. The pressure- -regulating b a bre: 
valve is used to reduce the presure itbiher ¢ 
the service main to that required in th juarter-y 


tween the columns supporting this con- 
duit. It is connected by a cross, located 
near the west side of the building, to a 


42-in. line from the wash-water tanks | wash-water system. The 24-in. chethfng pres 

and to the 24-in. discharge from the valve was required to prevent watehited to 

wash-water pumps. Four valves are from the 8-in. emergency connection quired 

grouped in the immediate vicinity of | from backing up into the lower prefalves, 

this cross, one on either side of it on sure 24-in. service main. | raulic 1 
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“late controllers. 


* 
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ipe Or Operating Galleries 


The pipe galleries are located in the 


“kiter building in the space between the 


wo rows of filter tanks and extend 
vertically from the level of the effluent 
allery floor to the operating floor. 


"Ihere are two such galleries, each hav- 


og the same length as the filter effluent 
lleries, and each being 27 ft. wide by 
proximately 28 ft. high. In them 


“bre the settled-water conduit and wash- 


water pipe, with connecting piping for 
iach individual filter, and the filter 
An 8-in. water-pres- 
are line and a steam-heating line, sus- 
ended from, and approximately 3 ft. 


‘hdow, the operating floor, run the en- 


“re length of the two pipe galleries 


“Ind across the Administration Building. 


‘filter Piping 


The system of piping at each filter 
onsists of a 24-in. influent line con- 


‘frolled by a valve of the same size, a 
Pin. effluent line containing a filter 


ate controller and a 24-in. valve, a 


)P4in. wash-water line controlled by a 


valve of the same size, a 30-in. drain 
line with a 30-in. valve and an 8-in. 
itered-water waste line and _ valve. 
\l] the valves are of the double-disk, 
rallel-seat type and all are hydrauli- 
ly operated except the hand-operated 
in. filtered-water waste valve. The 
in. pressure line running longitudi- 


‘pally through the pipe galleries sup- 
‘plies water for operating the hydraulic 
‘honsiderable number of filter units due 
$f) a break in this line, it is fed from 
"Rther end and valves are placed at 
‘fuarter-points. 
“Ine, pressure-regulating valves are pro- 
‘fided to reduce the pressure to that 
‘quired for operating the hydraulic 


To avoid shutting down a 
each end of the 


At 


The waste from all the hy- 
raulic valves of each filter is piped 


to the central gutter of the particular 
filter to which they belong. 


Main Drain 


The main drain is a rectangular con- 
crete conduit the top of which is rein- 
forced and serves as a part of the pipe 
gallery floor. It is 5 ft. wide and, at 
the shallowest section, 5 ft. deep, and 
it has a slope of 0.00251 ft. per ft. 
Alum Storage Building 

An alum storage building is located 
on a railroad switch about half a mile 
west of the Baldwin Filtration Plant, 
adjacent to the Fairmount Pumping 
Station. The lack of railroad connec- 
tion to the chemical house of the filter 
plant necessitated this separate storage 
building. The building is of reinforced 
concrete construction and is 51 * 87 
ft. in plan and 43 ft. high. The storage 
capacity of the building is about 1000 
tons. In the building are four rein- 
forced concrete bins supported on col- 
umns which extend across the building. 
The entire area under the bins is used 
for truck runways. 

To facilitate the unloading of alum 
from the box cars in which it is re- 
ceived, a power shovel or car plow, 
operated by a 51l-hp. motor at 1200 
rpm., is used. The alum received from 
the car passes through a chute to an 
apron feeder conveyor driven by a 
2-hp. motor at 1200 rpm. This con- 
veyor can deliver the alum either to a 
24  20-in. rigid hammer crusher, op- 
erated by a 20-hp. motor at 900 rpm., 
or directly to a pivoted bucket carrier. 
The crusher has a capacity of 20 tons 
per hour, when crushing 5-in. lump 
alum to approximately }-in. pieces. 

The alum is lifted to the top floor of 
the building by a pivoted bucket carrier 
traveling at the rate of 40 fpm., driven 
by a 5-hp. motor at 1200 rpm. The 


895 

rater 
be 

4 


buckets are 18 * 15 in. size and, 
after moving their 
load, rise vertically to the upper floor, 
_where they may feed any one of three 
_12-in. screw conveyors. These latter, 
each of which is 64 ft. in length, de- 
liver the alum through gated chutes. 
The screw conveyors are driven 
through friction clutches and bevel 
- gears by a 7.5-hp. motor at 1200 rpm. 
A dust collector system and filter is 

provided for the collection and filtra- 
7 tion of the dusty air produced in han- 
dling the alum. A 5-hp. motor at 1200 
rpm. operates the fan used for sucking 
the dust-laden air from the crusher, 
chutes and rooms where it is produced 
and for forcing it through the cloth 


filter. 
The building is provided with a plat- 
form elevator, 5 ft. square, with a 


~ capacity of 2500 Ib. when moving at a 
speed of 150 fpm. A 13-hp. motor at 
900 rpm. is used for operating the 
elevator. 
_ Chemical House 
With the exception of the upper 
story, the chemical house is of rein- 
forced concrete construction of the 
beam and slab type with independent 
column footings. The upper story 
consists of brick-bearing walls with 
steel roof trusses. The remainder of 
the building proper is of the skeleton 
with brick curtain-walls. 
The chemical bins occupy the major 
_ portion of the structure to the west of 
the rising well. They consist of two 
separate bins with a passageway be- 
tween them, the tops of the bins being 
situated at the general ground level. 
The total net capacity is about 350 
tons. The westerly bin extends the 
full width of the building and the 
easterly one a little less than half this 
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distance. They are continuous, with 
seven hoppers in the large bin and 
three in the small one. The minimym 
side slope is approximately 45 deg. and 
the bins discharge through 12 < 14-in 
steel chutes equipped with single un. 
dercut gates, operated with a chain. 
and-link mechanism. These chutes dis. 
charge into bucket on a_ small 
industrial or transfer car that is spotted 
in a common passageway beneath the 
bins. The cover over the alum bins 
forms the floor of the receiving room, 
In this floor there is one manhole to 
approximately 90 sq.ft. of horizontal 
bin surface. 

On the upper floor of the chemical 
house are located the tops of six dis. 
solving and four solution tanks. These 
are divided evenly into two independent 
groups. A system of piping conveys 
the solution from the solution tanks, 
through a control valve, to a lead-lined 
distributing trough immediately over 
the rising well. Piping is also pro- 
vided to convey the solution to a point 
of secondary application in Gatehouse 
6, which is in the outlet conduit of the 
coagulation basins. All chemical pip- 
ing is lead-lined flanged cast iron ané 
all valves are either acid-bronze oj 
rubber-diaphragm chemical valves. 

The bucket used to lift the alum 
from the storage bins is filled whik 
standing on a flat car, which runs on 
a narrow-gage (24-in.) track beneath 
the bins. A turntable enables the ca 
with its load to be run into the hois 
shaft leading to the top floor of the 
chemical house. The loaded bucket i: 
lifted by a geared hoist (capacity, 300 
Ib.) mounted on a monorail in the up 
per story of the chemical house. The 
hoist is operated by a 3-hp. motor 
When the bucket reaches the uppe 
floor, it is moved by hand along th 
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monorail to a scale (capacity 4000 Ib.), 
that forms a part of the monorail sys- 
tem. It is then transferred on the 
same rail system to a position directly 
over a circular opening in the cover 
of a dissolving tank. The bucket is 
lowered until it rests on this cover, at 
which time the bottom gate is opened 
and the alum is discharged into the 
dissolving tank. 

An electric passenger elevator, in 
addition to being a convenience for the 
operating force, may serve as a means 
of carrying alum up from the bins to 
the dissolving tanks should the bucket 
hoist fail to operate. It has a lift of 
56 ft., a capacity of 2500 Ib. and 
maximum hoist speed of 150 fpm. 
under full load. The shaft in which 
it operates is 6 ft. X 6 ft. 6 in. in plan. 
The elevator is driven by a 13-hp. 
motor operating at 900 rpm. 

The dust-collecting system consists 
of seven hoods, one over each possible 
loading position of the bucket. It also 
includes collector piping and valves and 
adust arrester with a discharge hopper 
and outlet equipped with a dust valve 
and canvas spout. The fan is driven 
by a 10-hp. electric motor running at 
1160 rpm. 

The tanks for dissolving sulfate of 
alumina are each 6 ft. 6 in. X 5 ft. in 
plan and have a depth of 6 ft. 9 in. 
There is a 3-in. ledge, 1 ft. above the 
bottom, which supports a wooden grid. 
This, in turn, supports a removable 
acid-bronze screen upon which the 
alum is dumped. Below the bottom of 
the wooden grid is a lead-pipe distri- 
bution system for furnishing the dis- 
solving water. In a recess at the end 
of the dissolving tank is a wooden baffle 
in line with the concrete wall below. 
Beyond that is an acid-bronze screen 
designed to remove trash of all kinds 
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70 ft. long, covered with sheet 


Pa 


from the solution before it passes into 
the storage tanks. The wooden grid is — 
made in three sections and is composed — 
of 12 X 38-in. cypress joints, set on 
edge, with {-in. spaced blocks between 
the joists. The joists of each section 
are bolted together with j-in. bolts | 
painted with an acid-proof paint before _ 
assembling. The bronze screens are 
set in cypress frames and are made of | . 
acid-proof bronze wire, 0.08 in. in © 

diameter, 4+ meshes per inch for the — 
strainer screen and 6 meshes per inch _ 
for the screen resting on the wooden | 

grid. The dissolving tanks were de- 
signed for a maximum charge of 4000 
lb. of chemicals. 

Each solution storage tank is 15 
4+} in. X 18 ft. 3 in. in plan, with an~ 
average depth of approximately 10 ft. 
The bottom of the tank slopes 1 ft. 6— 
in. in its length, with a drain at the 
low point. The solution outlet from — 
the tank is 19 in. above the drain. This — 
design was adopted to form a sump 
into which trash or separated aluminum — 
hydrate might settle and not be carried — 
into the chemicals pipelines. To effect 
a mixing action in the solution tanks — 
by driving water up through a grid © 
at the bottom and supplying make-up | 
water for bringing the solution to a_ 
predetermined strength, four 14-in. 
lead pipes spaced equidistant across — 
the bottom of the solution tank and > 
tied into a 2-in. header are provided > 
and are supplied with water through a _ 
2-in. feed line. The four 14-in. lat- 
erals in the bottom of the tank are— 
each provided with }-in. holes on 3-in. 
centers drilled in the top of the pipe. 

For conveying the alum solution 
from the solution tanks, a pipeline leads | 
from each set to a distributing trough — 
over the rising well. This is a wooden 


| 
| 
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lead 3%-in. thick and hung from bolts 
fastened to inserts placed in the con- 
crete floor above. The joints of the 
lead sheets are burned together and, on 
the downstream side of the trough, lead 
_ lips are spaced 2 ft. 6 in. apart. The 
( { trough is V-shaped, with a bottom angle 
of 90 deg. It is 18 in. wide across 
_ the top and has a depth of 7 in. above 
_ the top of the fillet. In order to obtain 
a uniform discharge of the solution 
from each lip, the level of the trough 
may be accurately adjusted by turn- 
buckles. 


Administration Building 


The Administration Building is a 
skeleton steel structure 166 71 ft. 
in plan and approximately 51 ft. high 
- from the main floor to the underside 
of the roof trusses. Below the main 
floor are a basement and an interme- 
_ diate floor. The general offices are on 
the main floor, with the paint shop, 
room, pipe shop, black- 
smith shop, post-ammonia room and 
post-chlorine room on the floor below, 
and the laboratories, storerooms and 
machine shop on the floor above. The 
architectural arrangement is such that 
an elaborate stone double-stairway 
leads to the main entrance to this 
building and advantage was taken of 
the space under this stairway for !ocat- 
ing the wash-water pumproom. This 
room is 21 ft. 6 in. & 51 ft. 6 in. in 
plan, and access to it is by means of a 
tunnel from the basement of the Ad- 
ministration Building. Access is fur- 
nished to all floors by means of a 
freight elevator as well as by stairs. 
In the southeast corner of the main 
floor is an observation room in which 
is located, open to view, one of the 
systems of weirs which admit water 


to Baldwin Reservoir. 
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Wash-Water Pumps 


There are four wash-water pumps in 
the wash-water pumproom for lifting 
water from two of the filter effluent gal. 
leries to the wash-water tanks on the 
top floor of the Administration Build. 
ing. They are operated through elec. 
tric control, actuated by means of 
floats in the wash-water tanks. The 
float contacts are arranged so that if 
the level of the water in the tanks cop- 
tinues to drop, additional pumps are 
thrown successively into service. Two 
pumps, each with a capacity of 3450 
gpm., are driven by 75-hp. induction 
motors of the squirrel-cage type, run- 
ning at 1760 rpm. and two, each with 
a capacity of 1850 gpm., are driven by 
40-hp. motors of the same type, run- 
ning at a speed of 1750 rpm. The 
current used for these pumps is 3 
phase, 60-cycle, at a potential of 230 
volts, and is obtained from two sources 
—cables of the Municipal Electric 
Light Plant and generators at the Fair- 
mount Water Pumping Station. 


Chemical Feed Equipment 


Besides the equipment necessary to 
apply alum solution, the Baldwin Filter 
Plant is equipped to treat the raw 
water with chlorine, ammonia and pow- 
dered activated carbon and also to add 
chlorine and ammonia to the water after 
it has passed through the filters. The 
pre-chlorine room contains two mod- 
ern Wallace and Tiernan chlorinators, 
each capable of feeding 2000 Ib. of 
chlorine per 24 hr., two chlorine flow 
recorders and two platform scales, ca- 
pable of holding three 1-ton chlorine 
cylinders each. The post-chlorine 
room contains one of the new 2000-Ib. 
and three of the old type 450-Ib. chlo- 
chlorine flow recorder 


rinators, one 


and two platform weighing scales ca- 
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sable of holding one 1-ton chlorine 
wlinder each. Boththe pre- and post- 
gmmonia feeding equipment 
of a 300-lb. Pardee ammoniator, a 
home-made ammoniator having a ca- 
gacity of approximately 600 Ib. per 
jay and a 5000-Ib. platform scale. The 
machine for feeding powdered acti- 
vated carbon is of the gravimetric type, 
jurnished by the Syntron Co., and is 


apable of feeding 240-24,000 Ib. per 


ay. 


Treatment Methods 


consist 


When the Baldwin Filtration Plant 
was put into service, chemical treat- 
ment consisted only of the application 
f sulfate of alumina as the coagulant 
and disinfection of the filtered water 
with liquid chlorine, the latter consist- 
ing of relatively low dosages. Early 
in the year 1930, in order to combat 
chlorophenolic tastes and odors, treat- 
ment with ammonia in conjunction 
with post-chlorination was started ; and 
in 1932, pre-ammoniation and _pre- 
chlorination were added. In the sum- 
mer of the year 1939, the method of 
powdered activated carbon treatment 
was begun, to reduce the intensity of 
tastes and odors caused by algae. Last 
year (1942) the use of ammonia was 
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temporarily discontinued and the sys- 
tem of break-point chlorination was’ 
adopted for the purpose of study. Ef- 
fort is being made to maintain chlorine 
residuals of at least 0.12 ppm. leaving 
the filters and 0.50 ppm. in the finished 
water. Results obtained so far indi- 
cate a greater efficiency in_ bacterial 
kill all the way through the filter plants, 
including the finished water, and ap- 
parently no deterioration in palatability, 
in spite of the comparatively higher 
chlorine residuals. 

Results of tests made on the fringes 
of the distribution system and also at 
points closer to the treatment plants 
indicate an improvement of bacterial 
quality in it and show that this quality 
does not now become appreciably re- 
duced. Chlorine residuals in greater 
or lesser amount always found, 
except at the extremities of the system. 


are 


In the preparation of this portion 
of the presentation, the author has ob- 
tained much information and data from 
the paper entitled “Baldwin Filtration 
Plant, Cleveland, Ohio,” by Messrs 
Ellms, Hamlin, Levy and Linders, as 
published in the February 1930 Pro- 
ceedings of the American Society of 


Civil Engineers (Paper No. 1773). 
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RESENTED herewith is a sketch 
q of a weir installation with a novel 
removable weir plate assembly. The 
illustration of the removable feature is 
_ the purpose of the sketch; any struc- 
- tural details shown are incidental. 

The idea is presented here to ac- 
- quaint weir users with the usefulness 
_and value of the assembly. No appli- 
cation for patent has been made or 
will be made, so any one may use the 
idea freely. 

The following points regarding the 
usability of a removable weir plate 
—assembly are of importance: 

1. During the season when no weir 
readings are required the weir plate 
~assembly is removed. This permits a 
straight-through flow which flushes out 
the forebay and also takes care of 
heavy flows due to runoffs, flash floods, 
etc. Also, with the weir removed there 
is less danger of washing out the 
structure. 

2. Where weirs are in place the year 
round there is considerable trouble 
with heavy ice jamming against the 
weir, causing damage and washouts. 
With the removable weir plate assem- 
bly this damage and expense are 
avoided. 


A contribution by D. I. Grush, Water 
Supply Supervisor, Anaconda Copper Min- 
ing Co., Anaconda, Mont. 


Removable Weir Plate Assembly for 
Weir Installations 


By D. 1. Grush 
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3. When great enough, the accumy. 
lation of sand, silt and other material 
in front of a weir eventually causes q 
higher velocity of approach than 6 ips, 
thus rendering the readings of little or 
no value. When the removable weir 
plate is taken out such accumulations 
can be readily sluiced out and the 
weir can be put in operation as soon 
as the forebay is filled. 

4. Since no dimensions are shown, 
it should be pointed out that the sketch 
illustrates a smaller size weir, the re. 
movable section being small enough s 
that it could be removed by using bars 

5. In larger size weirs the problem 
of raising the removable weir assem- 
bly may be handled by erecting a head 
frame over the weir with provisions 
for using chain blocks or block and 
tackle. (One 16-ft. weir of this type 
has been in use for over a year with 
satisfactory results. ) 

6. The suggested construction may 
appear more complicated and_ sturdy 
than the generally shown simple forms 
of weirs. Even better than the wooden 
construction would be a concrete struc- 
ture using the removable weir plate 
assembly. 

7. In the larger size weirs, the 
writer installed a 24-in. gate, wheel- 
and stem-operated, at the side of the 
weir structure. On opening this gate, 
the rush of water tends to sluice out 
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REMOVABLE WEIR PLATE ASSEMBLY 


the material in front of the weir. 8. The writer has experimented 
Then, with some hand-shovel work along this line for several years and 
along the length of the weir, the power feels that the information gained is 
required to lift the removable section — sufficiently proved in practice so that 
is greatly reduced. This feature is it may be used with confidence as hav- 
sonsidered of value on 16-ft. and larger ing passed the theoretical and experi- 


mental stages. 


veirs. 
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bie recent years, there have been sev- 
eral reports of the occurrence of 
Pasteurella tularensis, the causative 
agent of tularemia, in natural waters. 


_ Tularemia is a specific infectious bac- 


terial disease of wild and domestic ani- 


mals and of man caused by Pasteurella 


tularensis. Human infection is ac- 
quired most commonly by direct con- 
tact in skinning, butchering or trap- 
ping birds and mammals, especially 
rabbits. Many cases are contracted 
through the bites of deer flies and prob- 
ably from many other blood-sucking 
insects as well as from ticks. Human 
infection has also been acquired from 
bites of wild animals and domestic pets, 
from removing ticks from livestock, 
from shearing sheep infested with ticks 
and from eating insufficiently cooked 
rabbit meat. 

The first suggestion that water may 
be naturally contaminated came from 
Russia in 1934; and in 1935 an ap- 
parently water-borne epidemic of this 


A paper presented on May 15, 1943, at the 
Montana Section Meeting, Billings, Mont., 
by H. B. Foote, Director of the Div. of 
Water and Sewage, Montana State Board 
of Health, and William L. Jellison, Edward 
A. Steinhaus and Glen M. Kohls, all of the 
Rocky Mountain Laboratory (Hamilton, 
Mont.), Div. of Infectious Diseases, Na- 


tional Inst. of Health. oe 


Effect of Chlorination on Pasteurella tularensis 
in Aqueous Suspension 


By H. B. Foote, William L. Jellison, Edward A. Steinhaus and 
Glen M. Kohls 


disease occurred in that country among 
havfield workers (1). Another ap- 
parently water-borne outbreak occurred 
in Turkey in 1936 (2). Thus far 
evidence of human infection from 
naturally contaminated water this 
country has been obtained, although 
many cases are on record in Montana, 
the sources of which have not been 
or apparently cannot be, determined 

The first report of the isolation of 
P. tularensis from streams in this coun- 
try was made by Parker, Jellison, Kohls 
and Davis (3) in 1940. A more com: 
plete report of these findings was made 
in 1942 by Jellison, Kohls, Butler and 
Weaver (4). Incident to a study oi 
tularemia in beavers, these workers 
found contamination in four streams in 
central and western Montana, includ 
ing two rivers—the Musselshell and 
the Beaverhead. In 1943, Parker 
Steinhaus and Kohls (5) _ reported 
continuous contamination of streams 
by the tularemia organism for a mint 
mum period of seven months. Their 
further findings, as yet unpublished 
show that it may be present in mud and 
water at any season of the year. The 
have also found that streams may be 
contaminated in the absence of beavers 
and muskrats. On the other hand, the 
occurrence of the disease in these ani- 
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mals is strongly indicative of contami- 
nation of the local water. 

As the water supplies for many 
ranches, towns and even cities in Mon- 
tana are taken from streams well popu- 
lated with beavers and muskrats, the 
possibility of contamination is evident. 
Thirteen towns or cities in Montana 
now use surface water supplies which 
are not treated with chlorine. Surface 
water from private water supply 
sources which are not disinfected 
also extensively used by individuals. 
Since there are no data on the effect of 
chlorination on P. tularensis, however, 
there has been no positive assurance 
that treated waters are safe for use or 
that chlorination should be recom- 
mended for untreated supplies as a pre- 
caution against possible water-borne 
tularemia infection. Therefore, at the 
specific request of Dr. W. F. Cogswell, 
Secretary of the Montana State Board 
of Health, the writers undertook a se- 
ries of tests to obtain information on 
this point. 

As originally conceived, these studies 
were to be made with two objectives in 
mind: first, to determine if chlorine is 
lethal to P. tularensis and, if so, in 
what concentrations; and second, to 
find, if possible, a readily usable index, 
such as the coliform organism test, 
which could be used by the water 
works operator and sanitary engineer 
to determine when proper concentra- 
tions of chlorine have been applied. 


is 


Experimental Studies 


The first tests on chlorination of P. 
tularensis were made on February 1 
and 2, 1940. Four cultures isolated a 
short time before in the study of the 
epizootic in beavers were used, one be- 
ing taken from each of the following 
sources: a dead beaver, a dead field- 
mouse, a water sample and a mud sam- 
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ple. A 24-hr. transfer on heart-cystine~ 
agar of each culture was suspended in 


sterile saline, filtered through gauze — 


and centrifuged at low speed to remove 
particles of agar and large clumps of 
bacteria. Four drops of a very turbid 
suspension of pooled cultures were 
added to 400 ml. of sterile distilled 
water. 

The coliform organisms used in the 
experiments were isolated from sam- 
ples of water received in the water 
laboratory of the State Board of 
Health. The procedures followed in 
obtaining these organisms were those 
of Standard Methods (6), in which 
samples of the water were inoculated 
into nutrient lactose fermentation tubes. 
If gas was produced after incubation 
at 37°C. for the usual 24- and 48-hr. 
periods, transfers were made to bril- 
liant green bile fermentation tubes. 
Cultures taken from the brilliant green 
bile tubes which showed gas production 
were reinoculated into nutrient lactose 
broth fermentation tubes. 

On the eve of a series of experiments 
fresh transfers were made to nutrient 
lactose broth and, after 18 hr. of incu- 
bation, the cultures were ready for use. 
In each case four drops from an ordi- 
nary pipette were inoculated into the 
water under test. By successive dilu- 
tions it has been determined that the 
numbers of organisms present were 
probably in excess of a million per 
milliliter. No attempt was made to 
determine the exact numbers of coli- 
form organisms used in any one series 
of tests for the reason that no such 
standardization or counting of the P. 
tularensis was easily possible. 

The ortho-tolidine method of deter- 
mining residual chlorine was used, tak- 
ing 10 ml. of the water for each obser- 


vation. Approximately i ml. of ortho- 


tolidine was added and mixed by gentle 


= 
y 
| 
t 4 


JOURNAL—AMERICAN WATER WORKS ASSOCIATION 


agitation or by adding the ortho- ference in chlorine absorption by the 

— tolidine to the tube and later introduc- suspensions of the two cultures. 

ing the specimen. Color comparisons In Experiments 10 and 11 the cul. 

_ were made between the unknown and tures were mixed in the same flask 

_ standards made with potassium dichro- and thus were given identical treat. 

mate and copper sulfate according to ments. Since the results upon guineg 

standard methods. The only modifica- pigs and in lactose broth tubes ap. 
tion was in the size of the test tubes, peared to be unaffected by the mixture 
which were smaller than standard, but this technique was followed in subse. 
the color standards had previously been quent tests. In Experiment 17 a hypo- 

compared with the standard tubes. No chlorite (Perchloron) was used in 

_ difficulty was observed in reading the — place of the chlorine water. 

residual chlorine values. All water Experiments 1-5: In these experi. 

_ Was tested before the addition of chlo- ments samples were tested at approxi- 

rine and in no case was any color ob- nately 20-. 40-, 60-, 120- and 240-sec 

_ tained upon the addition of ortho- intervals. The residual chlorine at the 

- tolidine. end of the 240-sec. (4-min.) interval 

Chlorine water was prepared by bub- as determined as a trace, 0.15, 0.15 

_ bling chlorine gas through water. A 037 and 0.37 ppm., respectively. P. 

drops of this chlorine water were survived these chlorine con. 

_ added to the water contaminated with centrations up to and including the 4 

Pz tularensis to effect the desired chlo- min. interval as test animals died of 

_ rine concentration. After chlorination typical tularemia. 

the contaminated water was gently agi- 
tated. In Experiments 1 to 7, 1-ml. 
samples were removed for injection 
into guinea pigs to test survival of the 
P. tularensis organisms and 10-ml. 
samples were taken for residual chlo- 
rine determinations by the ortho- 
tolidine colorimetric test. In addition, 
10-ml. samples of a suspension of coli- 
form organisms in distilled water, 
similarly treated with chlorine, were 
placed in nutrient lactose broth in fer- 
mentation tubes for the detection of 
growth and formation of gas by coli- 
form organisms. 

In Experiments 1 through 9, sepa- 


Experiments 6-7: These experi- 
ments were conducted on the following 
day and were comparable to Experi- 
ments 1 to 5 except that longer inter- 
vals of time were allowed and higher 
concentrations of chlorine were used. 
Also, the aqueous suspension of P. 
tularensis used had been prepared the 
previous day and was possibly more 
sensitive to chlorination. Time inter- 
vals of 5, 15, 30, 60 and 120 min. were 
allowed. Test animals inoculated at 
the end of 5-min. chlorination, when 
the residual chlorine concentration was 


0.4 ppm. in Experiment 6 and 0.9 ppm. 


rate suspensions were made of the coli- in Experiment 7, however, survived, 
form and tularensis organisms. These indicating that the P. tularensis organ- 
suspensions were treated with the isms had been killed by that time. No 
chlorine water, an attempt being made animal infection resulted from experi- 
in each series to obtain the same re- ments after 15-, 30-, 60- or 120-min. 
sidual chlorine. This was not always intervals. The coliform organisms sut- 
possible, apparently because of the dif-  vived for 5 min. at a 0.6-ppm. chlorine 
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residual and 15-min. at a 0.1-ppm. 
residual. 

Although Experiments 1 to 7 were 
entirely preliminary, they indicated 
that P. tularensis in aqueous suspen- 
sion would survive a residual chlorine 
concentration of 0.37 ppm. for 4 min. 
but would be killed by a concentration 
of 0.4 ppm. in 5 min. 


Experiments 8-12: On March 5, 
1940, a second series of experiments 
was performed, based on the experi- 
mental results previously obtained. 
The technique and cultures used were 
comparable to those outlined above for 
Experiments 1 to 7, except that after 


TABLE 1 
Results of Experiments 8-12 


P. tularensis: 
Chlorine 
Concentration 
Survived Killed in 
ppm. min. min. 


0.15 30 60 
0.35 6 
0.90 2 


contamination with P. tularensis two 
samples (Experiments 10 and 11) were 
also contaminated with four drops of 
an 18-hr. broth culture of coliform 
organisms. 

In Experiments 10 and 11, after 
chlorination, when 1- to 5-ml. samples 
were removed for injection into ani- 
mals to test survival or death of P. 
tularensis, a 10-ml. sample was trans- 
ferred to fermentation tubes to test sur- 
vival of the coliform organisms. In 
this way the tularensis and coliform 
organisms were subject to identical 
chlorine concentrations and the resist- 
ance of the two organisms to chlorina- 
tion compared. 
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The results of Experiments 8 to <2 q 


ar summarized in Table 


ments 9 and 12 are omitted from con- 
sideration the survival factors for P. | 
tularensis, obtained by multiplying the _ 
maximum survival period, in minutes, 


by the residual chlorine 


in parts per million, are quite com- — 


parable, i.e., 2.10, 1.80 


spectively, for Experiments 8, 10 ial a 
11. The lethal factor which can also be | 


calculated is 2.80, 3.60 


spectively, an average of 3.33. Inthe _ 
three tests no survival factor exceeds _ 
a lethal factor. This also holds true in | 
Experiments 10 and 11, 
coliform organisms were subjected to | 
the identical chlorination treatment as 
the P. tularensis, where the survival — 
factors are 1.8 and 2.4, ; 


and the lethal factor is 
instance. 


Experiments 13-17: 


and through the dam at 
of the pond so the water 


To check pre-— 
vious results and to make a comparison _ 
between the use of distilled water and | 
natural stream water a third series of 

experiments was initiated on December _ 
19, 1940. In these experiments water | 
from a beaver pond close to the Bitter | 
Root River near Darby, 
used. Freshly peeled twigs in the pond — 
evidenced recent beaver 
good stream of water was flowing over _ 


If Experi- 


concentration, 


and 2.40, re- 


and 3.60, re- 


in which the — 


respectively, 
3.60 in each | 


Mont., 


activity. 


the lower end 
was not stag- _ 


nant. Physical and chemical proper- | 


ties of the water were: 


Temp. (during expts.) °C. ...... 15.5-18.5 
Magnesium (Mg), ppm. ............ 0.0 — 
Carbonate radicle (CO;), ppm. ...... 
Bicarbonate radicle (HCO,), ppm. ... 79.3 
38.9 


Sulfate radicle (SO,), bpm. 
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Nite contamination with the test doses of water from streams and 
organisms, 10 ml. of untreated water ponds, but the infectious agent or 
_ were inoculated intraperitoneally into agents or cause of death have not been 
each of four guinea pigs to determine determined. 
the possible presence of any infectious The culture of P. tularensis used was 
agent in the water that might invalidate freshly isolated by animal passage from 
the experimental results. One of these a strain maintained in the laboratory 


TABLE 2 
Results of Experiments 13-17 
Control| Contact Time (min.) Chlorine and Culture 
: Culture} 5 | 10 | 1s | 20 | 30 | 4s | 60 |120| 
tularensis +i +i +i 
Residual chlorinet| 0.0 0.15)0.12 13 
Coliform organisms +t} +) 4+] 4+] 
Residual chlorine | 0.0 |0.30/0.30/0.30/ 0.30) 15 
Coliform*organisms ie + | + 
Residual chlorine | 0.0 |0.40)0.40 0.40) 0.35) 0.35) 0.35)0.35 0.30, 17 
Coliform organisms + | +/+ | +] + | + 
Residual chlorine | 0.0 |0.45)0.45/0.40 40 0. 40 0.35'0.35) 14 
Coliform organisms + | +/+] + | 
Residual chlorine | 0.0 |0.60 0.60) 0.60, 0.60 0.60) 0.60,0.60/0.55 16 
Coliform organisms + |+/4+/-— | 


—— 


* Plus in this line indicates organism infective, test animal died; minus indicates organism 
rendered noninfective, test animal lived. 

t Residual chlorine, in ppm., determined by ortho-tolidine; the reduction in residual be. 
tween the 5-min. and longer contact periods represents the loss of chlorine due to its chemical 
combination with constituents of the water. 

t Plus in this line indicates organism unaffected; minus indicates organism rendered 
inactive. 


control animals died on the eleventh and was of very high virulence for 
day. The animal was severely emaci- guinea pigs. The desired suspension 
ated but autopsy did not suggest tula- was prepared by washing 24-hr. test: 
remic infection. The other three sur- tube slant cultures on_heart-cystine 
vived and showed no sign of illness. agar in sterile distilled water, filtering 
A few deaths from unknown causes the suspension through gauze, centri- 
have been experienced in other test ani- fuging at low speed and diluting to 40 
mals following inoculation of large ml. This stock suspension was just 
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perceptibly turbid in strong sunlight. 
Four drops of suspension were added 
to 400 ml. of pond water in a liter 
bottle for chlorination treatment. The 
same 400-ml. portion was also con- 
taminated with four drops of an 18-hr. 
broth culture of coliform organisms ob- 
tained as described in the earlier ex- 
periments. Before chlorination and at 
regular intervals thereafter, chlorinated 
samples were removed for animal in- 
oculation, for transfer to nutrient lac- 
tose broth fermentation tubes and for 
residual chlorine determination by 
ortho-tolidine tests. The results of this 
series of experiments are summarized 
in Table 2 

On the basis of previous experiments 
it was possible to adjust the chlorine 
concentration so that part of each se- 
ries of experimental animals, except 
those in Experiment 16, survived and 
part died of tularemia. Experiments 
16 and 17 were made in the afternoon 
after the P. tularensis had been in 
aqueous suspension for four hours or 
longer, which possibly affected the re- 
sults of the experiment. 

Experiment 17 was made using so- 
dium hypochlorite as a source of chlo- 
rine. Based on the results of the single 
test, however, it is felt that this should 
in no way invalidate the results nor 
i| justify a statement that the hypochlo- 
rite was even more effective than liquid 
chlorine. 

In Experiments 13 to 16, P. tula- 
rensis survived residual chlorine con- 
centrations as follows: 0.20 ppm. for 
60 min., 0.30 ppm. for 30 min., and 
0.45 ppm. for 20 min., giving survival 
factors (time, in min., multiplied by 
concentration, in ppm.) of 12, 9 and 9, 
respectively, an average of 10. It was 
killed by concentrations as follows: 
0.20 ppm. in 120 min., 0.30 ppm. in 45 
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min. and 0.45 ppm. in 30 min., the 
lethal factors being 24, 13.5 and 13.5, 
respectively, an average of 15.66-+. 
No survival factor exceeded a lethal — 
factor. In all tests of coliform organ- 

isms they survived longer at each re- 

sidual chlorine concentration than did 
P. tularensis. 

These survival factors are distinctly — 
higher than in Experiments 10 and — 
11—in fact, about five times as high. 
Whether this is due to the use of pond — 
water rather than distilled water as a _ 
test medium is not certain. A more 
virulent strain of P. tularensis was also 
used. The temperature of the water 
may also have been a factor, as the first - 
tests were run with water at a tem-— 
perature of about 23°C. and the last 
series with water brought in from out- 
side ponds at temperatures of between 
15.5° and 18.5°C. during the period | 
of the experiments. 


Experiments (18-19) Under Natu-— 
ral Conditions: The laboratory findings 
described above seemed clearly to dem- _ 
onstrate the efficacy of chlorination in 
the killing of P. tularensis, but to check — 
these results further and to demon- | 
strate the efficacy of chlorination when 
applied to waters naturally infected, a 
situation was sought in which a field 
test could be applied. An opportunity 
presented itself in the late spring of | 
1942 when a small tributary of Gird 
Creek, arising in swampy land east of 
Hamilton, Mont., was found to be con-— 
taminated, a test being made on May 9, 
1942. It was possible in this case to _ 
divert a small amount of this water | 
from the main stream so that it could = 
be disinfected. 

While this was considered a prelimi-. 
nary study, the results were definite, in — 
that all test guinea pigs were protected — 
from infection through the chlorination — 
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_ of the water, even in low concentrations 
of the disinfectant. Although seven 
of the eight control test pigs were killed 
? by tularemia when inoculated with un- 
_ chlorinated water, the water was ren- 
4 dered harmless when treated to as low 
a dosage as to give a residual of 0.1 
ppm. chlorine after 15 min. contact. 
_ Higher dosages were equally efficacious 
since all 36 of the test animals that 
were inoculated with chlorinated water 
survived. 
To check these results and to elimi- 
nate certain uncontrolled factors in the 
first attempt, a second study (Experi- 
_ ment 19) was made on February 19, 
1943. At this time there were avail- 


able two wooden troughs made to defi- 
nite dimensions and provided with “un- 
der” and “over” baffles to affect thor- 
ough mixing of water and disinfectant 
and to prevent “short-circuiting” of 
the water as it flowed through the 
troughs. Figure 1 shows how these 
structures were set and operated. 

By controlling the volume of water 
flowing through the troughs, the time 
of contact was controlled. The dosage 
of chlorine was controllable; the re- 
sidual chlorine tests were made at the 
proper intervals with a Hellige type 
colorimeter and sunlight was excluded. 
The rate of water flow was determined 
by measuring the volume flowing from 
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Fic. 1. Apparatus Used in Studies of Chlorination of Pasteurella tularensis 


chlorinated immediately or had _ beet 


the last trough in 1 min. These meas. 
urements were made many times dur. 
ing the course of the experiment. Ap 
attempt was made to keep the flow at 
8 cu. ft. per hr. (1 gpm.). It was pos. 
sible thus to adjust the waste or relief 
valve so as to maintain this flow well 
within the limits of practical operation 
of the usual gravity or pump flows in 
water supply plants. 

Guinea pigs were inoculated in the 
field, the water samples being taken 
directly into syringes and injected int 
the test animals immediately. Samples 
for coliform and total bacterial content 
were collected in sterile bottles, packed 
in ice and taken to the laboratory 


DISCHARGE) 


NOTE: BAFFLE BOXES ARE IDENTICAL 
IN CONSTRUCTION. 


where the tests were started within 2 
hr. of collection. 

The results of this experiment are 
shown in Table 3. Unlike the result: 
obtained from Experiment 18, in which 
all the guinea pigs were saved, ever 
with the lowest dosages of chlorine 
the lower dosages were insufficient ti 
kill all of the P. tularensis in 15 min 
It apparently required as much as | 
ppm. residual chlorine to kill the or 
ganism in 15 min. 

All coliform organisms were de 
stroyed by the chlorination, although 
these results might have been different 
if the samples of water had been de 
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inoculated into nutrient broth at the 
time of collection. 


Summary 


Pasteurella tularensis, the specific 
agent of tularemia, has been recovered 
from natural waters in Montana. Con- 
tamination is frequent in streams in 
which beavers or muskrats are found. 


.TABLE 3 
Results of Experiment 19 
Coliform P. tularensis 
Time Organisms Rendered 
Con- Recovered Harmless 
tact— | Residual 
Gierine Chlorine 
Vit Size o 24h 
min. ppm. ml. 
0 0.0 +/1 
+ /5-10) 210 4 0 
15 0.2 0} 1 60 2 2 
0 | 5-10 
30 0.1 55 4 
0 | 5-10 
60 0.08 | 0/1 60 0 4 
0 | 5-10 
15 0.5 0} 1 90 1 
0 | 5-10 
30 0.3 0;1 65 0 4 
0 | 5-10 
60 0.1 — 0 4 
15 1.0 0/}1 85 0 4 
0 | 5-10 
30 1.0 0}; 1 120 0 4 
0 | 5-10 
60 0.6 — — 0 4 


There appears to be at least a possi- 
ility that man may contract the disease 
‘rom the drinking of infected water ; in 


‘Jiact, epidemics of tularemia in Russia 
jand Turkey, attributed to the drinking 


if water, are on record. Many cases 


> 
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of tularemia are on record in Montana 
for which the source of infection has 
not been determined. 

There is much untreated surface | 
water used by the public, not only in | 
Montana but in other mountainous sec- 
tions of the country, in which beavers 
and/or muskrats are normally found. 

The literature does not reveal infor- 
mation concerning the possible efficacy 
of water treatment as now practiced in 
the killing of P. tularensis. 

Studies were undertaken to obtain 
some information concerning one phase 
of water treatment, i.e., chlorination. 
Guinea pigs were, of necessity, used in 
determining the presence of P. tula- 
rensis and nutrient lactose broth cul- 
tures for determining the presence of 
the coliform group of organisms. 
These two tests, run in parallel, af- 
forded the basis for laboratory com- 


The results of these studies indicate 
that one of the objectives has been at- 
tained. Chlorination by means of a 
hypochlorite or with chlorine solutions 
in water will kill or render inactive 
P. tularensis as found in laboratory cul- 
tures and in the natural water course 
under study. Required concentrations 
of chlorine and time of contact vary as 
is to be expected. These evidently de- 
pended upon the variables present 
during the studies. 

In one series of tests P. tularensis 
was rendered harmless by concentra- 
tions of chlorine acting for a period of 
time usually found effective for other 
infectious agents in water. This was 
true when the dosage was sufficiently 
low to give a residual chlorine content 
of 0.1 ppm. after 15 min. contact. In 


the second experiment all P. tularensis 


Conclusions 


At 

n 24 

nt t 
mit 
as 


were rendered harmless in 30 min. with 
a residual chlorine content of 0.2 ppm. 

The second objective has not been 
definitely attained. There may be rea- 
sons why the coliform index cannot be 
applied, but further work is necessary 
and is planned for the future in the 
expectation that this phase will be 
clarified. 
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By Carl . 
GPECIAL investigations of the 
geology of north- 
astern Illinois have been in progress 
luring the past year. Certain of the 
methods used in these studies have 
een somewhat novel in their applica- 
jon to ground water although they 
nude methods commonly used in 
scientific geological research and in 
yetroleum engineering. Attention has 
been given to all the phases of the 
geology of ground water in the area, 
but the present discussion is restricted 
primarily to the deep wells that pene- 
trate the sandstone aquifers of the 
region. 

Geological Methods 

In the past the primary service of 
the geologist in ground-water studies 
in Illinois has been to make careful 
studies of the drill-cuttings from wells. 
The correlation of these records and 
the records kept by drillers has per- 
mitted the identification and tracing of 
subsurface units and has thereby in- 
reased the understanding of geological 
onditions over broad regions. The 


A paper presented on April 8, 1943, at the 
Illinois Section Meeting, Springfield, Ill., by 
arl A. Bays, Special Geologist, Ground- 
Water Geology, Illinois State Geological 
Survey, Urbana, Ill. Published by permis- 
son of the Chief, Illinois State Geological 
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New in Ground-Water Exploration 
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subsurface data obtained have 


in the estimation of depths to produc-— 
ing zones in new areas, in the outlining 


of casing and liner programs for wells 7 


and in many others. 

During the past year a number of 
methods not normally used in the study 
of drill-cuttings have been employed to 
permit a better understanding of the 
regional geology and of the physical 
characteristics of the various 
tions. These have augmented the usual 
sample-study of formations and have 
given much valuable geological data. 
These special methods of study include: 


1. Insoluble Residues: The carbon- 
ate rocks—limestone and dolomite— 
comprise a large proportion of the 
formations penetrated in northeastern 
Illinois. 
of these formations are made by di- 
gesting samples in hydrochloric acid. 
The determination of the character and 
percentage of the residue gives much 
valuable information on the character 
of the carbonate rocks. This method 
had been commonly used on well sam- 
ples in Illinois and elsewhere for some 
time prior to these special studies, but 
particular value has been obtained from 
the correlation of these data with the 
data obtained from the other methods 
described below. 


been | 
used in many practical ways, such as _ 


forma-_ 


Insoluble residues of samples — 


4 


3 


| 


~nois in the past. 


2. Heavy Accessory Minerals: The 
sandstone formations are composed 
largely of quartz sand grains, more or 
less rounded and cemented; but in all 
these formations there is a small per- 
centage of rare minerals. These rare 
or accessory minerals are diagnostic of 
many of the formations and indicate 
the sources of the sands. Most of the 
minerals are heavier than the quartz 
and can be readily separated from it 
by floating off the quartz in a high- 
gravity liquid, such as bromoform or 
tetrabromoethane. Studies of heavy 
accessory minerals have been widely 
used in many phases of geological work 
during the past decade, but were first 
extensively applied to well samples dur- 
ing the past year. They have proved 
useful in recognizing caving sands in 
wells and in tracing and identifying 
the sandstone-producing zones. 

3. Core Analysis: In the oil indus- 
try, cores of the oil sands are usually 
taken and analyzed for permeability 
(usually measured in millidarcys) and 
porosity (usually reported as per cent 
by weight). Cores have not com- 
monly been cut in water wells in IIli- 
However, cores ob- 


tained by the use of the Geological Sur- 


vey’s cable-tool core-barrel, as well as 
large caving fragments, obtained after 
shooting, and outcrop samples, have 


yielded samples large enough for core- 


analysis determinations of the porosity 
and permeability of all formations in 
northeastern Illinois. Thus, funda- 
mental data on the character of the 
water-bearing strata have been ob- 
tained. It has been possible to indi- 
cate the physical limits of the rate of 
movement of ground water through 
the sandstones, to recognize that the 
carbonate rocks produce almost en- 
tirely from secondary crevice, cave or 
solution-cavity systems and not from 
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the pore space in the rocks, and t 
establish from these and other dat; 
that the spacing between water wells j 
one of the most important factors cop. 
trolling ground-water production. 


4. Size Analysis: The use of me 
chanical or screen analyses of the sig 
of grains in aquifers has long been; 
practice in water wells to determin 
screen sizes. Mechanical analyses aly 
give data on the texture of sandstones 
The data from size studies, from which 
sorting and other textural features are 
determined, indicate the permeability 
and porosity of the aquifers. The dat, 
may also be used for correlation oj 
zones from well to well. 


5. Outcrop Studies: The studies of 
the strata exposed at the surface of 
northeastern Illinois give much infor. 
mation as to the structural condition: 
which control the flow of water in tha 
area. Studies of the producing strata 
which crop out in northcentral Illinois 
and southern Wisconsin give valuable 
information on the physical character 
of the aquifers and the limits of rate 
of movement of water through them 
Outcrop samples are carefully collected 
and compared with well samples. _In- 
soluble residues, heavy mineral studies 
and porosity and permeability studies 
are made on outcrop samples. 


6. Miscellaneous Laboratory Tech- 
niques: A number of other methods of 
laboratory study of well samples occa 
sionally find important usage in grouné- 
water geology. Shape of grains is an 
important factor controlling the per- 
meability of sandstone aquifers; an 
studies of shape must be used prop 
erly to interpret porosity and perme: 
bility conditions. Microscopic study o! 
well cuttings in thin-sections made by 
special techniques also gives valuable 
data on the texture of the aquifers. In 
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nd tof the carbonate rocks, special stains may ciency at lowest cost. Water is no less _ 
data} he used to differentiate limestone from a valuable natural resource, but the _ 
ells isf jolomite. In many well cuttings micro- _ water-well industry has not progressed — 
$ Con-§ fossils, which may be identified and as rapidly in the development of tools — 
’ ysed for correlation purposes, are also. and instruments to get a more com- — 
present. knowledge of the water well and 
to develop, thereby, the means to in- 
seal Application of Methods crease the efficiency of water-well 
rmine All of the geological methods are eration. 
5 also employed to obtain an integrated anal- During the past year a number of 
tones | YSIS of the regional ground-water geol- the special oil-field methods of inves-— 
which SY: The data from well sample stud- tigation have been used in water wells 
25 are} ies, heavy minerals, size analyses of the in northeastern Illinois by the Illinois 
ibility sandstones, insoluble residues and core Geological Survey. This work has © 
> dataf analyses contribute to understanding been done in co-operation with the 
n off the stratigraphy of the region and the Halliburton Oil Well Cementing Co. 
variations in rock character. From and the Schlumberger Well Surveying | 
[these data the general conditions of | Corp.; the splendid co-operation of the | 
structure, the folding and faulting of staffs of both companies is gratefully 
C€ 0! the strata may be interpreted. The lat- acknowledged. 
infor eral continuity and variations in per- ; 
ition} meability of the water-producing zones Geophysical Surveys ce 
n that} an be recognized. The various nat- The term “geophysical logging” or 
Strata] ral factors that control the amount of “geophysical surveying” of water wells a! 
Tinoi ground water and the circulation of is applied to the special oil-field meth- 
lable ground water can be evaluated. The ods or to the modifications thereof 
actet} natural factors that control water levels used in water wells. A geophysical 
t rattl and the character of the water pro- survey of any well includes the use of 
them duced can be determined in some cases. several logging devices (standard elec- | 
lectet Although a regional picture is thus tric logging, temperature logging, cali-— 
In- obtained, the producing conditions in _ per logging, resistivometer logging, cur- _ 
tudie} any individual well still may be uncer- rent meter surveys) and the integration 
tudie} ain, because of the many local varia- of these data into a composite geo-— 
tions in geological conditions and the _ physical log. 
Tech| many differences in engineering and The standard oil-field electric log is — 
ds off production practice. run on most rotary drilled wells to 
occa-| obtain an accurate log of the forma- 
is an} Oil-well production engineering has ence or absence of saturation in com-_ 
- pe-}gone far in the exact science of de- mercial quantities, to obtain correct 
- anij termining the factors controlling pro- measurements and for many other uses. 
prop] duction of oil and the conditions within Usually this service is run from spe-_ 
rmea-| oil wells. In the oil fields numerous cially designed instrument and winch 
dy oi] tools have been developed to obtain trucks which carry the instruments, — 
de by| the precise information needed properly _ the recorders, the line for running the 
luabk| to understand oil reservoirs and to instruments in the well and which are 
s. Inf produce oil with the maximum effi- complete even to facilities for dark- 
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som work. All observations are re- 
orded as logs, or continuous curves, 
shotoelectrically recorded on film or 
ensitized paper by very sensitive gal- 
yanometers which are motivated by the 
dectrical circuits involved. All of the 
her instruments used in geophysical 
logging have been designed so that 
they may be run by the same trucks, 
wd the data from them are recorded 
the same fashion as the regular 
dectric log. 

Electric Logging: The regular elec- 
ric log consists of two types of curves. 
Potential curves (Fig. 1) are the nat- 
yal Or spontaneous potential charges 
mn the various rock formations in a 
yell. The variations in potential curves 
argely reflect the porosity or permea- 
lity of the wall rock, but some other 
‘actors (such as circulation of water ) 
vhich cause potential currents influ- 
ence these curves. In general, high 
ptentials (negative) indicate high po- 
sity or effective permeability and low 
potentials indicate impermeable or tight 
zones. 

The resistivity curves are made by 
plying current to the formations and 
neasuring their resistivity to the ap- 
died currents. Different spacings of 
the electrodes which measure the re- 
istivity are used so that different 
gheres of current are applied and 
hereby different depths of penetration 
ie recorded. Generally, limestones 
ind dolomites have very high resistivi- 
tes, shales have low resistivities and 
andstones have intermediate resistivi- 
ies, dependent in part upon the char- 
ater of the fluid content of the pores 
f the sandstone. Deep penetration 
urves reveal the zones of high or low 
alinity in sandstones, although the 
vater in the well bore is of different 
omposition. 


= 
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Special modifications of the regular 
electric-log curves are made to obtain 


particular information on water wells. 


The potential curves recorded in many 
water wells lack relief and the sensi- 
tivity of potential measurements in 


some wells may be greatly increased by © 
adding salt to the water in the well 
bore. Also it has been found that 
increasing the head of a well by keep-— 


ing it filled with water during logging 
of the potential curve will give greatly 
increased values in potential in the 
porous zones. 


Temperature Logging: A_ special 
electronic thermometer which will re- 
cord temperatures of fluids as a con- 
tinuous graph has been adapted for 
well use (Fig. 2). Temperature sur- 
veys indicate circulation conditions 
within water wells. Normally, anoma- 
lies are obtained in zones where water 
is entering the well, as from behind the 
casing, or where water is being lost, as 
in crevices of thieving zones. The 
temperature curves are used to locate 
the zones of production of water of 


various temperatures, and with tem- 


perature data on the production of any 


well, it is possible to use the tempera- — 


ture log to evaluate the quantities of 
water produced from various zones. 


Caliper Surveys: The hole caliper, 
an instrument which is run on the 
standard electric logging line, consists 
of four movable arms which motivate 
a resistance so calibrated as to measure 
the average hole diameter. The in- 
strument is run into the hole with the 
arms bound and they are released by 
electrical detonation of a small powder 


charge. The tool is then run up the - 
hole and the log is recorded from the | 
diameter measured by the four arms 


(Fig. 3). 
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ul 
Caliper logging has given valuable measure the resistivity of the fluid iy 
data on the effect of shooting of the a well bore (Fig. 4). Measurements | , { 
sandstones, on the caving zones, on the _ reflect the variations in salinity of the}, 1 
relative hardness of various formations water. It is possible from resistivom. } es 
and on the condition of casing and eter logs in many wells to understang | ‘he 
liners. the circulation conditions and to ree. } yit 
Resistivometer Surveys: The resis- ognize the zones that produce waters} ing 
tivometer or salinity meter is used to of different composition. 
FLU 
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A technique has been developed for salt added, but in the zones where 
, fairly even distribution of salt within water is leaving the well bore, there is 
, well bore. After salting a well, a a high concentration of salt. These 
sistivometer survey is used to note conditions are readily recognized. 7 
the effect of circulation on the salt Current Meter Surveys: The cur- 
yithin a well. Usually the zones giv- rent meter is used to measure the rate 
ng water into the well bore dilute the and indicate the direction of move- 
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Fic. 4. Resistivometer Survey of Well | > Fic. 5. Current Meter Survey of Well él 
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ment of water within a well bore. flow by signals received from: %! 

Two types have been developed. One turning of the propeller. At each re. 


lution of the gear, which is driven },! [I 


a propeller meter (Fig. 5) which is 
the propeller, the contact post com. ‘ 


so constructed as to measure rate of 


the 
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ni a4; tes two electrical circuits, producing 
different signals at the surface. 
ven fy! [he sequence of the signals indicates 
com. the direction and the frequency indi- 
cates the rate of fluid movement within 
the well. 

The other type of meter consists of 
a counterweighted vane which is de- 
flected by water movement. The vane 
SURREN} motivates a resistance so that a con- 
tinuous record of water movement in 
a well may be made by running the 
iocap instrument at known rates of speed 

and deflection. 
Composite Geophysical Logs: In 
aactera|general, the various tools used in geo- 
rently physical logging give separate lines of 
‘levidence for understanding the many 
different problems and_ conditions 
within a water well. Together, they 
present a complete picture of the in- 
formation that can be determined and 
these data should inter-related. 
Also water-level data, pumpage data, 
sample study and other geological data 
are of aid in integrating the data from 
geophysical surveys. All of the results 
are grouped in a single composite geo- 
physical log, such as is shown in Fig. 6. 


Results of Geophysical Logging 
Geophysical logs have permitted the 
assemblage of the most complete data 
possible on the deep water wells in 
northeastern Illinois. It has been 
found that the log of a new well forms 
a valuable record for the well owner’s 
use in the operation and understand- 
ing of the production of the well. 
More benefit, however, has been ob- 
tained by use of geophysical surveys 
in older wells in which operation dif- 
ficulties, pollution or contamination, or 
ther conditions have rendered them 
inefficient or useless. Such wells when 
reconditioned by proper engineering 
practice usually are greatly improved. 
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The following specific results have 
been obtained in various sur- 
veyed : 


wells 


1. A complete detailed log of all the 
formations not cased in the well is 
made. 

2. The exact measurements of the 
position of the casing and liners are 
obtained and some knowledge of the 
condition of the pipe is usually learned 
in old wells. 

3. The water-producing zones are 
located and their comparative impor- 
tance within a well is evaluated. These 
studies have led to recognition that 
the producing portions of any forma- 
tion are restricted in thickness and 
that the entire sandstone sections of 
the aquifers do not produce water 
equally. 

4. A record of the salinity of the 
water within the well bore is obtained 
and the zones of production of less 
saline waters are usually recognized. 

5. The caving zones that are not 
cased off within wells are readily lo- 
cated. 

6. The thieving zones, that is, zones 
through which quantities of water are 
leaving the well bore, either under 
static or producing conditions, are 
located. 

7. The circulation conditions within 
a well are recognized. f. 

8. The source beds of waters of _ 
different temperature are located. 

9. A number of special conditions — 
such as water coming from behind cas-_ 
ing, partially collapsed casing or liners, | 
production of water from caves and 
crevices and similar matters may be | 
recognized from geophysical logs. 

10. The effect of shooting is evalu-— 
ated by logging before and after. 

11. In wells where tools have been — 
lost or other special conditions such as — 


parted liners, etc., occur, it is possible — 


= 
| 
7 
7 
+ 
i 


920 


to locate the iron in the hole and in 
some cases to give information that 
will permit the ready solution of such 
problems. 

12. Exact measurements of fluid 
levels are made during geophysical sur- 
veys under conditions of thieving in 
the well and producing conditions in 
nearby wells, so that much valuable 
information on the relation between 
wells and causes of variation in water 
levels is obtained. In conjunction with 
geophysical logging valuable data have 
also been obtained by use of the echom- 
eter, an instrument for determining 
fluid levels by sonic reflection which 
can be used to measure fluid levels in 
pumping and non-pumping wells in 
which no air lines or other measuring 
devices are available. 

13. From geophysical studies and 
observation of nearby wells during 
surveying, the relations between wells 
as to interference and zones of con- 
nection can be recognized. From these 
data conclusions as to well spacing can 
be reached. 

Thus it is recommended that in 


northeastern Illinois spacing of wells 
to the Galesville formation should ex- 


~ ceed 6800 ft. for optimum water level 
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and production conditions with normal 
high summer pumpage and low winter 
pumpage. It is recommended, too, that 
wells to the St. Peter sandstone should 
be at least 4800 ft. apart under the 
same conditions. Where there are 
special pumpage conditions, variation: 
in optimum spacing may be calculated 
from the geophysical survey and other 
data by use of formulas derived from 
basic laws of transmission of fluids 


through permeable media. a 


During the period of the special stud-[,y th 
ies of ground-water geology of north-fis a ¢ 
eastern Illinois, the geological and geo-hjes, 
physical techniques here described have}men. 
brought new understanding of thelyolye 
problems of ground-water production pump 


Benefits of Studies 


and control. Economies have beenfeondi 
effected in water works operation byfyualit 
war industries and by municipalities in quant 
reconditioning or completing wells afterfthe s 
the information was available fromfproble 
geophysical surveys. The results offonly 
the investigation suggest that a numberand ; 
of new practices may be formulated tofprinci 
improve the quality of water and prof Public 
mote more efficient use of groundfield, 1 
water supplies. for th 
source 
their 
ness. 
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Purposes and Procedu 


ROUND water is the principal 

source of water over large areas 
f the State of Illinois and, therefore, 
aconstant problem of its water utili- 
ies. For the majority of water works 
men, the ground-water problem in- 
volves chiefly the maintenance of wells, 
pumps and distribution systems in such 
condition that water of satisfactory 
wality will be available in sufficient 
jwantities and at reasonable cost. For 
the state as a whole, however, the 
problem has much greater scope. Not 
only must local activities be checked 
and approved (a function exercised 
principally by the State Department of 
Public Health), but, over a broader 
field, natural resources must be studied 
ior the purpose of locating all suitable 
sources of water and of determining 
their capacities for continued useful- 
ness. This latter task is chiefly the 
unction of the Illinois State Water 
Survey, a description of the work of 
which will be outlined in this paper 
together with some study of the re- 
ults obtained. 


Types of Ground-Water Use 


From a geological, chemical and 
en technical aspect, it is possible to 
A paper presented on April 8, 1943, at the 
linois Section Meeting, Springfield, IIl., by 
M. Buswell, Chief, and Max Suter, 
ngr., State Water Survey, Urbana, III. 
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Surveys in Illinois 


By A. M. Buswell and Max Suter 


res of Ground-Water 


classify wells into two types—drift and _ 
rock. Drift wells are frequently called — 
“shallow” wells and rock wells, “deep” 
wells, but these terms are misleading, 
since a rock well may start in rock a 
few feet below the ground surface and 
drift wells may be more than 200 ft. 
deep. 

Drift wells and rock wells differ not — 
only geologically, as their names indi- 
cate, but chemically as well. Drift 
wells show great variations in water — 
composition because of seasonal and 
other influences, whereas rock wells 
in special cases tend to show a steady 
change in mineral content over an ex- 
tended period. Technically, drift wells 
require well screens, while these can 
generally be omitted in rock wells. 

From the hydrologic standpoint, both 
types of wells may be gravity wells, 
i.e., those in which the ground-water 
surface is exposed to air under atmos- 
pheric pressure. In the deeper strata of 
rock wells, however, artesian conditions 
(rare in drift wells) are also encoun- 
tered. In such cases the water is en- 
closed between impervious rocks and 
under higher pressure than that exerted 
by the atmosphere at the depth of the 
bottom of the upper confining layer. 
As far as the source of water is con- 
cerned, gravity wells furnish relatively 
freshly fallen rain water, i.e., almost 
always water that has fallen within the 
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past ten years. On the other hand, ar- 
tesian water is very old rain 
generally thousands of years old, which 
either fell near the site of the well at 
the time the deposits were formed and 
was covered by later sediments (con- 
nate water) or which traveled long 
distances from the present outcrops of 
the water-bearing strata. Some recent 
studies show that probably most of the 
water pumped is connate water re- 
leased through a decrease of head by 
flow from the well; as such it is taken 
from old storage which is irreplace- 
able, although the pressure head may 
be restored. 

These conditions and_ possibilities 
must be clearly understood by those 
investigating ground-water resources. 
The planning of such studies must take 
into consideration all conceivable pos- 
sibilities ; it should also take into con- 
sideration all the sciences that are able 
to shed light in any way on the solution 
of the problem, so that comprehensive 
and indisputable results obtain. 

It is to be realized that such com- 
plete solutions cannot be reached over- 
night ; yet if answers of long-term value 
are to be secured, data and facts must 
be collected to serve as the basis for 
the conclusions drawn. 


Amount of Ground-Water Pumpage 

According to data published by the 
State Department of Public Health, 
232 Illinois communities obtain their 
water supply from drift wells, with a 
total pumpage of 40 mgd., and 215 
communities obtain their water from 
rock wells, with a total pumpage of 
47 mgd. A comparison of these fig- 
ures with the pumpage of 1090 mgd. 
from surface water sources by 195 
communities, indicates that about 7.5 
per cent of total municipal pumpage in 
Illinois is from ground-water sources. 
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Excluding the Chicago surface wate} pp 
pumpage, however, it is found that 3} ma 
per cent of the remaining municipal the 
pumpage is from ground water. Ty are 
these municipal pumpage figures myg 
be added industrial pumpage. Al] ;. ; 
though there are as yet no complet gro 
statistics on this type of pumpage, i} ( 
is known, from the data on the dis} , p 
tricts that have been investigated, tha reat 
industrial pumpage far exceeds munic eral 
ipal pumpage. In Peoria, industrial Tp; 
requirements are about five times af gati 
great; in the East St. Louis distric the 
about three times as great; and in th F 
area west and south of Chicago abou trib 
twice as great as public requirements jndt 
In this connection it must be conf on | 
sidered that, in all these places, mucf Jeve 
of the public supply water is used bf any 
industries, whereas very little indus} pala 
trially pumped water is used for sani ; 
tary purposes. Thus, it may be esti 
mated that about three times as muc 
ground water is pumped where 
tary quality is not required as wh 
sanitary standards must be observ 
i.e., about 261 mgd. against the 87 mg 
previously mentioned, even when 
water taken by industrial plants fro 
public supplies is included, as it shoul 
be, in the latter classification. 
Springs furnish a very small amo 
of ground water in IIlinois, amounti 
to less than 1 mgd. A large amouth amo 
of ground water is extracted on farm tech; 
where, as a rule, water is obtained fro} and 
dug, driven or drilled wells. Althougf to 
no statistics exist on the actual pump inyes 
age on farms, estimates indicate tha on ¢; 
this pumpage amounts to about 45 yey , 
mgd. By adding an estimated fam by o 
pumpage of 50 mgd. to the figures pr plan 
viously given, it is found that 27 pefone « 
cent of the total pumpage in the stat | 
or 75 per cent of the pumpage excl, 
sive of that of Chicago, is from well 
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These figures are as yet only approxi- 
hat 34 mate, but they show the magnitude of 
nicipal the problem as far as water resources 
tr. Td are concerned; they show also that the 
S Mus} municipal pumpage of ground water 
- All js only about 20 per cent of the total 
mplet: ground-water extraction. 

age, i} Ground-water resources begin to be 
1€ dis} g problem when the all-over pumpage 
d, tha] reaches such proportions that the gen- 
munic} eral ground-water level is lowered. 
lustria} That is the time to start an investi- 
Ne€s af gation, rather than waiting till some of 


Wate: 


distric} the wells run dry. 
in tht From the foregoing data on the dis- 
) abou} tribution of pumpage, it is clear that 


‘menty industrial pumpage has a greater effect 
€ Com on the lowering of the ground-water 
, than municipal pumpage; vet in 
sed bj any comprehensive inv estigation a wise 
indus} balance must be attempted in formulat- 
i ing remedial measures. Farm pump- 
age, although fairly large, is nowhere 
concentrated and therefore does not yet 
present difficulties. 


‘ig 


Ground-Water Studies 


In most cases, in such a compre- 
hensive survey of the water resources, 
the problem at hand will determine the 
approach and the final selection of the 
method of procedure. Many _ other 
factors are to be considered, such as 
the length of time available, the 
amount of available data, the supply of 
technical personnel, financial support 
and the willingness of local interests 
to co-operate. The efficiency of any 
investigation, however, depends largely 
on careful planning. The type of sur- 
vey which was made can best be shown 
by outlining the main points of the 
es pl plan of study which was evolved for 
27 plone of the districts (Peoria): 

e state 
exclu 
1 well 


1. Inventory of all wells, showing 
location, depth and size, casing and 
screen data log of well, when drilled 
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and by whom, data id chemical com- 
position, type and capacity of pump, 
water level and drawdown measure- 
ments, average and maximum pump- 
age (Such an inventory can be made 
from the great amount of data avail- 
able in the office files of the State 
Water Survey, but it should be che scked 
in field. ) 

2, Arrangements for co-operation 
with all interested agencies and indus- 
tries, including federal, state and local — 
agencies, civic, commercial and pro- 
fessional organizations, as well as the 
leaders of the local industries . 

3. Inspection of all wells to deter- 
mine : 

(a) Where water levels can be ob- | 
tained to be expressed in mean sea-— 
level (This requires leveling in of the 
wells, because taking of the borin 
from topographic maps is not  suffi-— 
ciently exact to determine gradients 
between the wells.) 

(b) Pumpage and its variations sll 
to time and season 

(c) Which wells could be used for : 
readings at regular intervals, including 
arrangements for the taking of veo 
readings in selected wells of favorable _ 
geographic distribution by someone — 
from the local industrial plant, under — 
instruction and checkup by the staff of — 
the State Water Survey . 

(d) Possible causes of present con- 
ditions from available data on previous 
behavior of levels and pumpage 7 

(e) Location of abandoned wells — 
where water level recorders can be 
installed 

4. Making of periodic analyses of 
water samples from selected wells and 
from the river to determine: 

(a) Inter-connections between the 
waters 

(b) Long-time or periodic changes 
in their composition 
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5. Study of the sources of ground 
water, such as: 

(a) Precipitation and infiltration, in- 
cluding mapping of the suspected area 
of inflow as to its ability to absorb 
water 

(b) The influence of the Illinois 
River and side creeks, by measuring 
their flow and levels 

6. Study of the geologic conditions, 
with a view to determining qualita- 
tively the possibility of the infiltered 
water reaching the district in which 
pumping occurs, requiring : 

(a) Determination of the formations 
composing the glacial till and drift 

(b) Mapping of the topography of 
the bedrock surface and the rock for- 
mations composing it 

7. Hydraulic studies for quantitative 
data on flow and storage available, 
such as: 

(a) Permeability and porosity meas- 
urements of soil samples 

(b) Measurements of ground-water 
velocities 

(c) Determination of hydraulic gra- 
dients 

(d) Periodic mapping of ground- 
water surfaces and calculation of 
changes in storage 

8. Study of remedial measures, as: 

(a) Artificial recharge in its vari- 
ous forms 

(b) Quality of river water to re- 
place ground water 

(c) Efficiency of cooling towers in 
recirculating systems as a method for 
reducing the pumpage from the ground 

9. Combination of all data to get 
information on the ground-water re- 
sources in general, i.e., their balance as 
to inflow, storage and safe rate of con- 
tinuous extraction 

10. Formulation of proper legal reg- 
ulatory measures for the conservation 
of the ground-water resources. 
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Not all points in this program re. 
ceived the same degree of attention}? 
but none was neglected. In some disf 
tricts where special ground-wate'! 
studies are under way, as in East Spmet 
Louis and Champaign, not all phase 
of the program have as yet been py 
in operation. 

In districts with deep artesian roc}! 
wells, as in the Joliet-Chicago area, ad{™s 
ditional studies have to be made bel relia 
cause of the peculiarities of this typ¢ addi 
of ground water. Among such addjj™ 
tional phases should be mentioned; men! 


1. Studies with the purpose of allo}, 
cating the water pumped to its varioug, 
source strata, which investigation cay i 
be approached by: : 

(a) Consideration of well logs ang ie 
casing records, which, however, ar Thes 
often very unreliable 

(b) Checking of these data by elec 
trical logging, a method which can 
used also to learn certain physi 
properties of the rocks, temperat 
data and changes in chemical compos 
tion with depth 

(c) Periodic physical and chemi 
analyses, especially at various pumpi 
rates and corresponding changes i 
drawdown 

(d) Flow 
between the 
strata 

2. Geological studies, including de 
termination of depth, slope, thickness 
faults and foldings and outcrops ¢ 
the different strata 

3. Chemical studies on geographica 
changes in the water compositiof 
within each stratum wells 

4. Hydrologic studies, including: },, }, 

(a) Permeabilities of water-bearig 
and water-separating strata 

(b) Determination of piezometnif,, 5, 
pressures in the different water-bea}...¢, 1 
ing strata 
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(c) Storage capacities and elastic 


properties of the different strata 


ention}! 

nea (d) Determination of lateral extent 
-water the influence of pumpage on piezo- 
ast St metric pressures. 

phases Requirements of Wells 
en put 


Certain of these studies present great 
n roclf jifficulties, and methods and apparatus 
ea, ad must still be developed to increase the 
de be. reliability of the results obtained. In 
is type addition, very few wells are equipped 
addi. to make even the elementary measure- 
ed: [ments needed to get fundamental data. 
Each well should have: (1) an air- 
ine, long enough to get dynamic water 
vels; (2) a tap for sampling the 
water on the discharge line; and (3) 
4 meter to measure the pumpage or 
SS ang ne time the pump operates, or both. 
These three measuring devices are, in 
fact, necessary not only for scientific 
studies, but are very useful in the daily 
operation of the wells. Air-lines per- 
mit the determination of water levels 
jand prevent “surprise” losses of the 
ti necessary water depth for pumpage. 
Taps permit sampling and the exact 
~Tdetermination of water temperatures of 

Sthe well water as drawn. Without 
meters it is impossible to determine 
exact costs, so that economical produc- 
tion of the water is left to chance. 

It goes without saying that wells in 
the drift should be drilled to bedrock 
n§ “ho get the most benefit from the avail- 
water. Similarly, rock wells 
OPS “hould be drilled to the bottom of the 
yater-bearing stratum which is to be 
utilized. 

From the scientific viewpoint, such 
vells give valuable geologic data which 
an be greatly increased by careful 
mpling of the rock formations. Ob- 
ervation wells near operating wells 
re frequently necessary to the suc- 
essful completion of a scientific study, 


of allo: 
variou 
on 


aphica 
OSItior 


GROUND-WATER SURVEYS 


of great practical importance in that 


but it is a mistake to believe that such 
wells have only academic value. Their 
purpose is scientific insofar as the data _ 
they yield are used as a basis for theo-— 
retical calculations, but the results are | 


they give information on the permea-_ 
bility and elasticity of the rocks and | 
thereby help to determine available 
storage and interference. This infor- 
mation in turn gives a basis for the— 
economic spacing of wells from the © 
standpoint of water resources. 


Results of Ground-Water Studies 


A comprehensive study following 
such a plan should eventually lead to 
complete and reliable results. For the 
time being, it has revealed many de- 
fects in generally accepted theories. 
Many data have been collected and 
their relationships have been exactly — 
established, but many of these relation- 
ships cannot be explained by conven- 
tional conceptions of ground-water 
flow. 

The progress of the recession of the 
ground-water level has been clearly 
established. This recession is not con- 
tinuous, as recovery occurs from time 
to time, but nearly every peak is lower 
than the preceding one. : 

Drift wells recover at periods of 
high water, but lose this recovery with 
a fall in the river, even if the water | 
level in the wells is below river stage. 
The cause of this phenomenon cannot 
as yet be satisfactorily explained. 

It has been found that the chemical 
composition of water in drift wells 
changes greatly, some constituents be- 
ing at one period two to three times 
higher than at another. No unvary- 


ing explanation for these changes has 
been found so far, nor have the slight > 
changes in the temperature of the 
water been explained, although the 
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first indications were that seasonal 
changes were responsible. Such find- 
ings indicate that it is hazardous to 
draw conclusions from only a few ob- 
servations and emphasize the need for 
continuing the collection of data and 
the formulation of explanatory hy- 
potheses, which, however, should be 
carefully tested before being accepted. 
Extensive measurements of infiltra- 
tion in the area believed to furnish 
ground water to Peoria permitted the 
construction of a map showing the in- 
filtration capacities of the soils north- 
west of Peoria. Geologic studies have 
revealed a buried rock hill under Peoria 
and an old abandoned filled-in valley 
west of Peoria. Both of these geo- 
logical findings had been suspected 
previously from hydraulic evidence. 
Hydraulic measurements in the drift 
indicated ground-water velocities of 
from 50 to 100 ft. per day in the ap- 
proaches to the main pumping field. 
A test on a certain method of arti- 
ficial recharge indicated its possibili- 
ties for reinforcing the ground-water 
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storage, but the fact that it introduces 
some pollution has prevented it from 


being put into actual practice, chief) 


because of the responsbility for such 
pollution which would be incurred 


under Illinois law. 


Conclusions 


Although many important data op 


ground-water resources in I]linois have 
been collected by the State Water Sur. 


vey, an explanation has not been found 
for all phenomena. However, the fact 
of steady recession in the ground-water 
levels due to extensive pumpage from 
wells has been established. In some 
cases this recession has reached a point 


where it threatens the continued use]: 


fulness of the ground-water supply 
Means of remedying this situation de 
pend, at present, upon voluntary ac. 
tion, which often not 
Legal regulatory measures must 

developed for the conservation 9 
ground-water resources before so 
industrial plants are damaged thro 
failing water supplies. 
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of conservation. In June 1942, this 
committee reported to the section that, 
in its opinion, legislation should be 
introduced to provide for an orderly 
collection of all pertinent data concern- 
ing ground-water resources as the first 


ust 
ion 


step in establishing control of water 
well drilling. It was suggested that 
the Illinois Department of Public 
Health be the collecting agency, be- 
cause the department had engineers 
stationed at strategic locations all over 
the state. The section accepted the 
suggestion and asked the legislative 
committee to try to secure legislation 
as outlined. The legislative committee, 
however, did not wish to proceed until 
it was certain the entire section was 
solidly behind the movement. Some 
rather radical differences of opinions 
were found among the various mem- 
hers of the section, so that a new com- 
mittee—the Committee on Control of 
Water Well Drilling—was appointed. 


A committee report presented on April 8, 

1943, at the Illinois Section Meeting, Spring- 
ield, Ill., by Herbert L. White, Chairman, 
San. Engr., Univ. of Illinois, Urbana, III. 
committee personnel includes: J. J. Doland, 
-thana; Guy Morrow, Peoria; H. A. Spaf- 
rd, Springfield; Max Suter, Urbana; and 
Joseph F. Whalen, Joliet. 


Illinois Section Committee Report 
HE Illinois Section has for several The new committee discussed 
years had a committee studving problem with various interested per-— 
the possibilities of controlling water sons and considered numerous plans — 
well drilling, primarily in the interest for handling the control of the ground- _ 


the 


water resources of the state. It now — 
wishes to suggest an entirely different 
method of control from that previously a 
considered, proposing that legislation 
be prepared to provide for the follow- 

ing features: 


1. A “Board of Ground-Water Con- | 
trol,” shall be established, consisting of | 
directors of the following departments: 
Public Health, Public Works, Mines | 
and Minerals, Registration and Educa-_ 
tion and a representative of industry. 
A professional engineer of the Depart- — 
ment of Registration and Education 
shall be appointed by this Board to 
serve as its technical secretary. : 

2. The Board shall study, investi- 
gate and determine ways and means of 
properly conserving and safeguarding _ 
the ground-water resources of the state. 

3. A permit shall be obtained from 
the Board before a well is constructed, 
permits to be issued through the tech- _ 
nical secretary. 

4. The Board shall supply the var-_ 
ious state departments concerned with 
a copy of each well permit issued. 

5. Permits shall be withheld at the 
discretion of the Board. 

6. All well drillers shall be licensed. 
Soard shall have the author- | 


w 


7. The 


4 Control of Water Well Drilling 
hroug : 
be 


ity to make reasonable rules and regu- 
lations governing the following: 

a. Issuance and revocation of per- 
mits granting authority to con- 
struct water or discharge wells 

b. Government of the rate of extrac- 

tion of ground water from var- 
ious strata, and spacing of wells 
Making well production tests and 
chemical analyses of well waters 
d. Filing of well logs and collecting 
samples of well cuttings 
Periodic reports giving the sched- 
ule of operation, the rate of dis- 
charge, water level when pumping 
and not pumping, the quantity 
pumped and notification of re- 
pairs to wells. 

8. The State Department of Public 

Health shall have the right to make 
reasonable rules, regulations and or- 


a 928 oa JOURNAL—AMERICAN WATER WORKS ASSOCIATION 


ders governing the establishment 9 
sanitary standards in well constructiop 
and governing the inspection, Tepair 
abandonment, filling or plugging 4 
improperly constructed, contaminate; 
or abandoned wells. 
The various state department 
and their representatives shall have the 
right to inspect water and discharge, 
wells. 
10. Any persons dissatisfied wit} 
any rule or regulation shall have the 
right to file suit in his Circuit Court 
11. A penalty shall be made fo; 
failure to comply with the provision; 
of the act. 
12. The Board shall prepare an¢ 
print rules and regulations, prepared 
by the several departments, concerning 
the construction and operation of wate 
and discharge wells. 
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ve tht TN recognition of the vital impor- 
Court tance of water as a natural re- 
de fo} source, the Indiana State Legislature 
vision} in 1943 voted an appropriation to pro- 
yide $15,000 annually for ten years 
e for an investigation of the state’s water 
epared resources. Previous to that timé, be- 
erning ginning in 1921, the State Conserva- 
f watel tion Department, in co-operation with 
the U.S. Geological Survey, had been 
conducting such an investigation, but 
had confined its study to the problem 
of surface waters and, because of the 
limited funds available, had found it 
necessary to undertake only a small- 
scale program. In addition, a ground- 
water survey had been under way since 
1935, but this, was limited in 
scope by the small amount of money 
alloted. The data collected in these 
studies, however, had indicated that it 
is possible to use water at a rate in 
excess of natural replenishment and 
that, if the water resources were to be 
protected, it would be necessary to in- 
ventory the supply and to determine 
whether the water was being used 
wisely or wasted. 

The ground-water investigations 
were undertaken to determine the rate 


too, 


A paper presented on April 29, 1943, at 
the Indiana Section Meeting, Indianapolis, 
by Charles H. Bechert, State Engr., Div. of 
Eng., State Dept. of Conservation, Indi- 
anapolis. 


a! _ Indiana Water Resources Investigations 


By Charles H. Bechert 


of fluctuation of the ground-water 
table and to find out whether it was 
rising or falling. For this purpose 
there were established throughout the 
state a number of observation wells in 
which weekly measurements of the 
static level of the ground water were 
made. Abandoned wells, as well as 
active wells, have been used for this 
purpose, but where active wells are 
used observations are made at such 
times as the water level will not be 
directly influenced by pumping. 

By 1938, approximately a hundred 
of these observation wells had been 
established, but, at the present time, 
because of a loss of observers to the 
armed forces and because of the aban- 
donment of the Civilian Conservation 
Corps, which had co-operated in the 
program, the number being regularly 
read has been reduced to 66. This 
number is not sufficient to make con- 
clusive predictions regarding variations 
in the water table throughout the state, 
nor have records been kept a sufficient 
length of time so that definite con- 
clusions can be based on them. 

Before the data obtained from these 
observation wells can be of material 
benefit in determining what is happen- 
ing to the water supply, they must be 
correlated with rainfall and runoff sta- 
tistics as well as with potential under- 
ground storage facilities and geological 
formations. From the data collected, 


| 


however, it appears that the water table 
of the state has fallen an average of 
four to five feet, indicating that during 
the period of measurement ground 
water has been used at a rate greater 
than the normal recharge rate, thus 
drawing upon underground storage. 
With these facts at hand, the problem 
became one of determining whether 
the lowering of the water table and 
the draft upon the reserve water in 
storage constituted a temporary condi- 
tion caused by a deficiency of rainfall 
or one based on an excessive use of 
water due to the large demand of war 


industries. 
« 


Exhaustion of Local Supply 


Despite the fact that water cannot 
actually be destroyed, it must be re- 
membered that it can be rendered un- 
fit for human consumption and that it 
can be moved from one area to an- 

other by evaporation and precipitation. 
Thus, it is entirely possible to exhaust 
the useful supply where it is most 
needed. An example of this situation 
exists at the present time in the In- 
dianapolis area. Since 1935, and more 
a from 1938 to the present, the 
State Geology Division, in co-opera- 
tion with the U.S. Geological Survey, 
has made a comprehensive study of the 
Indianapolis area water table, based on 
continuous data from more than fif- 
teen wells. It will be well, here, to 
quote a few sections of a report on 
7 this phase of the state program pub- 
lished this year, to give a better under- 
: standing of the problem and the se- 
- riousness of the situation involved: 


_ “The investigation has shown that 


an average of nearly 46 mgd. has been 
_ pumped from wells in the Indianapolis 
area, Marion County, Ind., during the 
period 193842. The pumpage in- 
creased from about 40 mgd. in 1938 to 
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nearly 52 mgd. in 1941, and decreased 
to about 47 mgd. in 1942. The pump- 
age will probably again increase jp 
1943, as the result of completion of 
war plants now under construction, 

“The ground water is pumped from 
sands and gravels of glacial origin and 
from limestones of Silurian and De. 
vonian age that underlie the glacial 
drift. During the period 1938-42 an 
average of 60 per cent of the water 
pumped from wells in the area was 
derived from sand and gravel and 4 
per cent from limestone. 

“It is estimated that since the be- 
ginning of pumping in the Indianapolis 
area a total of 400,000,000,000 to 500- 
000,000,000 gal. of ground water has 
been pumped, of which probably about 
97 per cent has been derived from 
recharge and about 3 per cent from 
storage in the water-bearing forma- 
tions in the area, accompanied by de- 
clines in the ground-water levels. 

“The declines in ground-water levels, 
that have resulted from pumping, range 
in different parts of the area from a 
few feet to more than fifty feet. The 
declines have been most pronounced in 
the downtown district of Indianapolis 
and in the surrounding industrial dis- 
trict. Overdevelopment of the ground- 
water supplies in these parts of the area 
has progressed so far that the vields of 
most wells in them have declined 
greatly, and in 1941 the total yield ot 
the wells in the overdeveloped areas 
was probably less than at any time 
during the period 1935-41. 

“The declines in ground-water level: 
are due not only to the pumping of 
ground water, but also to the general 
deficiency in precipitation since 1929 
The accumulated deficiency in precipt- 
tation at Indianapolis during the thir- 
teen-year period 1930-42, inclusive, 
was about 45 in. The two years, 1940 
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and 1941, had larger deficiencies in 
precipitation than any other two suc- 
cessive years on record. 

“In 1942 the precipitation was 
slightly above normal and there was 
considerable improvement of the 
ground-water conditions, owing both 
io increased recharge and to the re- 
duced quantities of water pumped from 
wells for public supply, power pro- 
duction and for sprinkling truck gar- 
dens. Conditions in the overdeveloped 
areas, however, are still critical.” 

From the above report, the impor- 
tance of the problem and the need of 
obtaining much more factual data con- 
cerning it are evident. Until the hy- 
drologic facts are known and_ until 
there is available an accurate book- 
keeping account of the quantity of 
surface water, the amount of water in 
storage beneath the earth’s surface, the 
amount of natural recharge and the 
quantity of water used in everyday 
life, no judicious regulation can be 
undertaken. 


Financing of Investigations 


As previously noted, the State Leg- 
islature appropriated $15,000 per year 
for ten years to conduct a survey of 
water resources. This legislation, how- 
ever, authorizes only the collection of 
information and in no way proposes 
any regulatory measures regarding the 
use of water supplies. 

In addition to this $15,000 appro- 
priation for next year, the Ground 
Water Section of the State Depart- 
ment of Conservation has either re- 
ceived or been promised contributions 
by the State Board of Health, the 
State Highway Department, the State 
Department of Conservation itself and 
by other governmental agencies and 
interested parties. These contributions 
amount to slightly more than $10,000, 
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making a total of more than $25,000 
available to carry on the work. Since 
the survey is to be undertaken in co- 
operation with the U.S. Geological 
Survey, the federal government. will 
match these funds, thus financing the 
investigations for the next year with 
about $50,000. It is felt that it will 
be possible, with this money, to make 
considerable progress toward obtaining 
the vital information necessary to de- 
termine what future course must be 
followed in the use and protection of 
the state’s water supplies. 
Tentative Program of Investigations 
A tentative program for future 
study has been agreed upon. It in- 
volves spending approximately $30,000 
of the total for stream-flow investiga- 
tions, $15,000 for ground-water inves- 
tigations and $5000 for investigations 
of the flow and levels of natural lakes. 
In investigating surface waters, it is 
planned to establish additional stream- 
gaging stations on the more important 
and critical rivers and streams. With 
the funds available, it should be pos- 
sible to operate and maintain approxi- 
mately seventy such stations. About 
half of these will be equipped with 
recording instruments, while the other 
half will be non-recording stations, 
where gage-height measurements will 
have to be made by observers. Dis- — 
charge measurements will be made on 
all streams at regular intervals and 
miscellaneous discharge measurements 
will be made on various other streams 
where some specific problem may exist. 
For studying the natural lakes, it is 
planned to establish additional lake 
gages which will give a continuous rec- 
ord of the level of the lakes. It is 
also planned to determine the inflow or 
outflow of some of the lakes as well as 


a 
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their relationship to the ground-water 
levels in surrounding areas. The in- 
formation obtained from these inves- 
tigations will also assist in the design 
of control works where it is desired to 
establish a permanent level in a lake. 
The funds alloted for this part of the 
program will permit increasing the 
number of lake gage stations to ap- 
proximately thirty. 

The ground-water investigations are 
to include the establishment of many 
more observation wells. It is hoped to 
establish representative wells in every 
section of the state, especially in the 
glaciated areas. In addition to obtain- 
ing information regarding the water 
table through measurements in these 
wells, it is also planned to collect as 
much information as possible on the 
total volume of water pumped from the 
ground. This will require a complete 
survey of the state and the co-opera- 
tion of all water works men and private 
industry. Regional studies and more 


detailed studies of some of the large 
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industrial cities and war plant areas 
where critical problems already exiy 
or may exist in the near future, ar 
also planned. Finally, it is proposed 
to collect as many well logs and sam. 
ples of materials and waters penetrate 
as possible as a basis for analyzing th, 
various water-bearing formations an 
the waters obtained from them. 

As data are obtained in all of thes 
investigations, they will be correlated 
with the rainfall data secured by the 
Weather Bureau, and it is hoped that, 
as these data are accumulated and a 
facts are ascertained, it will be pos 
sible to determine what steps must be 
taken to protect and to prevent deple. 
tion of the state’s water resources. 

In conjunction with these investiga. 
tions, the State Division of Geoldg 
plans to carry on its recently initiate 
program of assisting industries, munic 
ipalities and others in determining po, 
tential water-bearing formations ir 
areas where such information is neede’ 
for the development of water supplies 
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American Water Works Association 


TENTATIVE RECOMMENDED PRACTICE 


REPAINTING ELEVATED STEEL TANKS 
AND WATER STORAGE TANKS 


(WITH NOTES ON 
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We wish to warn our members against the activities of parties, 
who, in soliciting elevated tank cleaning and painting work, have in- 
duced many towns to expend large sums of money for entirely un- 
necessary “‘repairs’’ to their elevated steel water tanks. One of the 
commonest forms of this imposition is a provision, in the cleaning and 
painting contract, for replacing ‘‘defective’’ rivets on a time basis, or 
at so much per rivet, or under some other arrangement which makes 
it advantageous for the the contractor to replace as many rivets as pos- 

sible. 

An re ink should be cleaned and painted periodically. 
This work can usually be handled by experienced local painting con- 
tractors, but it should be kept entirely separate from any repair work. 


We strongly advise against engaging or permitting any firm to 
inspect or repair any tank unless such firm is known by reputation and 
standing to be qualified to do work of that kind and can give refer- 
ences as to previous work performed of a similar character. The en- 
gineering problems involved are so technical that only experienced 
persons should undertake the work, as serious and irreparable damage 
to the structure may result from tampering by those who are incom- 
petent. 


There is assembled herewith a file of information upon the sub- 
ject of tank painting. It includes a special report made by a com- 
mittee under the chairmanship of L. R. Howson and a suggested form 
of contract recommended by that committee. li Se 

This information is made available so that all members of the 
American Water Works Association may know just how to obtain a 
proper job of tank painting and how to avoid becoming the victims of 
so-called repair firms. 


Very truly yours, 
American Water Works Association 


By Harry E. Jordan, Secretary 
July 1, 1943 
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TENTATIVE RECOMMENDED PRACTICE—REPAINT- 
ING ELEVATED STEEL TANKS AND > 


WATER STORAGE TANKS 


(WITH NOTES 


HE appended material constitutes 

an outline for use in preparing 
repainting specifications. In using this 
outline, it will be necessary for the 
purchaser to insert the requirements 
for the number of coats to be applied 
and the kind and color of paint. These 
are variables, which depend upon the 
condition of the surface to be painted, 
the type of existing coating and the 
color. Since these are “painting” speci- 
fications only, no reference is made to 
cathodic protection, which is, however, 
applicable to old as well as new tanks. 


Frequency of Painting 


To assure long life and to prevent the 
formation of deep-seated rust or cor- 
rosion, steel tanks should be thoroughly 
inspected both inside and out at inter- 
vals not exceeding five or six years. 
Where paint is exposed to unusually 
severe atmospheric conditions or to 
corrosive water, more frequent inspec- 
tion and repainting will be necessary. 


Number of Coats 


If the old paint is in fair condition, 
only one coat may be required. It will 
probably be found, however, that, after 
‘leaning, certain portions of the steel 
will be bare; these should be painted 
with a spot or patch coat before the 
finish coat is applied. If the surface is 
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ON REPAIRS) 


generally in bad condition, a complete 
primer coat should be substituted for 
the patch coat, in which event a total of 
two coats will be required on the entire 
structure. The extent of the painting 
or number of coats should be specified 
by the purchaser. 


Inside of Tank -. 


Experience has shown that, in prac- 
tically all cases, the inside surfaces of 
a water tank are in worse condition 
than the outside. Almost without ex- 
ception, tank bottoms which have had 
to be replaced on account of leaks 
through the steel, have corroded 
through from the inside. It is vitally 
important that the inside of a tank be 
painted as often as the exterior; and, 
if the water stored is particularly cor- 
rosive, the interior may have to be © 
painted at more frequent intervals. 


Kind of Paint 


Underwater exposure involves very 
severe service for paint. The paint 
which, in general, has given the best =| 
results for this service is red lead and 
linseed oil paint (weighing 21 to 24° ; 
lb. per gal.) containing small amounts 
of litharge, which acts as a hardener. | 
This has not, however, been satisfac- — 
tory for certain waters. Asphalt paints — 
have been found suitable for 
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waters, but quite unsuitable for others. 
Coal-tar enamels have also been widely 
used with generally satisfactory results 
where ice formation is not a factor. 
More recently the newly developed 
synthetic resin type of paint has given 
good results under many conditions. 
Where experience with red lead and 
linseed oil paints containing litharge 
has been unsatisfactory, it is recom- 
mended that consideration be given to 
the alternate types. Where red lead 
and oil paints are used, it is not neces- 
sary to apply a finished coat over the 
red lead and the same paint may be 
used if a second coat is specified. In 
the event that two coats are necessary, 
however, a small amount of lamp black 
should be added to the second coat in 
order to give a darker shade and 
this way to make it easier to determine 
whether the first coat has been entirely 
covered by the second. 
If the old paint on the outside of the 
tank is black or dark green, a graphite 
_ paint may be used for the exterior sur- 
faces. If the old paint is aluminum or 
a light colored paint, unless it is in fair 
condition, it may be necessary to ap- 
ply two coats to insure a good finished 
appearance. If the final color desired 
is dark, the two coats may be neces- 
sary to cover the old light paint. If 
the final desired color is light gray, 
cream or some similar light color, the 
_two coats will probably be necessary, 
-as light paints do not have as good 
hiding power as dark paints. The 
_ paint used for the patch coat should be 
red lead or a similar suitable primer 
paint. If the finish coat is dark, the 
red lead for the patch coat should be 
darkened by the addition of lamp- 
black, so that the patch areas may be 
successfully covered. 
It is not the intention in these sug- 
gestions to recommend any particular 
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brand or manufacturer of paints. The 
purchaser should consult the tam) 
manufacturer from whom the tank wa 
purchased or a reliable paint many. 
facturer of his own selection and de. 
termine which kind, quality and com. 
position of paint to use, specifying the 
use for which it is intended. 


Repairs 

If any consideration is to be given 
to repairs to a tank at the time that j 
is being painted, the representative of 
a firm engaged in the installation oj 
elevated water storage tanks should kk 
called and directed to inspect the ex. 
isting structure. No contract related 
to repairing water storage tanks should 
have made a part of it any agreemen 
related to repair work unless a prior 
inspection of the tank has been mad; 
and the extent of and cost of the r. 
pairs is recorded in an aggregate fig 
ure. Certain unscrupulous painting 
and repair firms have solicited paint 
ing work and, after inspection of the 


structure, have represented to the 
owner that expensive repairs wert 
necessary. Quite frequently such} 


firms have removed hundreds of per- 
fectly good rivets in order to replace 
them at so much per rivet, or per hour 


Rivets 

For a great many years, it was the 
custom for tank manufacturers to 
drive tank rivets with flat heads on the 
inside. After a number of years, : 
flat-head rivet, which may have ruste 
to some extent, appears to have los 
the major portion of its head, when 
in reality, only a small part has dis 
appeared and the rivet has many years 
of life left. As rivets do their work i 
shear and as there is very little tension 
force in a rivet, the head can rust er 
tirely away before replacement is nec: 


July 


essal 
hole, 
not 
Spid 
In 
it is 
acros 
the r 
are k 
locat 
are 
is se 
efor 
have 
rods 
only 
withe 
tank 
repla 
repal 
need 
ing tl 
ware 
dition 
recon 


Leak 

Ift 
be of 

Th 
expar 
Ider 
wood 
sists 

Th 
calkec 
rosior 
can b 
hand 
The 
the pl 
has e 
leak 1 
case ¢ 
has n 
the in 


= 


"al. % 


The 
tan} 
wa; 
Nany- 
d de. 
com- 
ig the 


giver 
hat it 
ve of 
on of 
ld be 
elated 
hould 
"men! 
prior 


paint: 
of the 
» the 
were 
such 
eplace 
hour 


is the 
rs te 
yn the 
irs, 2 
uste 
e lost 
when 
dis- 
years 
rk in 
st efn- 
nec: 


July 19 13 


essary. As long as a rivet stays in its 
hole, it fulfills its function and does 


ot have to be replaced. — 7 we 1 
st n these cases the water 


analyzed and a check made to locate 


Spider Rods 


In the building of an elevated tank, 
it is the builder’s custom to place rods 
across the top of the tank shell, under 
the roof, like spokes of a wheel. These 
are known as spider rods. As they are 
located near the high-water line and 
are alternately wet and dry, corrosion 
is severe and they may rust out long 
before the inside surfaces of the tank 
have been severely attacked. These 
rods are used for erection purposes 
only and may be removed, if desired, 
without harm to the structure. The 
tank builder does not recommend their 
replacement if they rust out. A tank 
repair man may claim the tank is in 
need of extensive repairs, after show- 
ing the owner these rusted rods. Be- 
ware of the repair firm using the con- 
dition of the spider rods as a basis for 
recommending repairs. 


Leaks 

If there are leaks in a tank, they may 
be of three kinds: 

The first type is the leak through an 
expansion joint of a tank having the 
older type of cast-iron riser and 
wooden frost case. The remedy con- 
sists of repacking the expansion joint. 

The second type is the leak at a 
calked joint or rivet head. Unless cor- 
rosion at this point is severe, this leak 
can be stopped by the use of ordinary 
hand calking tools. 

The third type is a leak right through 
the plate at a point where a pit hole 
Nas eaten its way through. Such a 
lak may ordinarily exist only in the 
case of a very old tank or one which 
has not been cleaned and painted on 
the inside for about twenty years, al- 
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though there are rare cases of pit pene- 
tration in a shorter time due to elec- 
trolytic action or very corrosive water. 


should 


stray currents. A temporary repair 
may be effected by the use of a patch > 
bolt. Such a leak indicates that the 
entire bottom may be thin and other 
leaks may soon appear. The use of © 
welding to patch such leaks is of very 
doubtful economy, as the heat of weld- 
ing very often is the cause of new 
leaks. Even if a considerable area is — 
welded, it may be but a short time— 
after such repairs are made before new 
leaks appear. The only entirely sat- 
isfactory cure is the replacement of 
the entire bottom. This should be — 
done by the manufacturer or by a reg- | 
ular tank construction company. If it | 
is desired to postpone such replace- 
ment, leaks may temporarily 
stopped with patch bolts as they ap- an 


pear and such repair may suffice for a _ 
few years. A 


Inspections 


When a wale tank reaches 
twenty years of age or more and the © 
owner suspects that maintenance has — 
not been of the best, it would be ad- 
visable to have a complete inspection © 
made. Usually the tank manufacturer | 
has experienced men for this service, — 
who, for a nominal charge, will sub-— 
mit a report showing the condition of — 
all parts of the structure. In case of | 
doubt as to the need of repairs, the | 
manufacturer should be consulted. 


Precautions 


In painting the interiors of closed — 
tanks, adequate ventilation should be- 
provided to remove fumes and prevent 
injury to workmen or the possibility of © 
accumulating volatile gases. 


| 
inting 

| 
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1. General ial 
The contractor shall furnish all 
labor, machinery, tools, rigging, 
brushes and all cleaning and painting 
materials necessary to clean and paint 
- the structure in strict conformity with 
the requirements of these specifica- 

tions. 
(If owner elects to 
paint, it shall be so stated at this 

point. ) 


furnish the 


2. Cleaning 


All dirt, rust, loose mill scale and 
loose paint shall be removed by means 

of scrapers and wire brushes. Special 

care shall be used to clean all pits and 

roughened areas. If any rust forms 

on the cleaned surface it shall be en- 

— tirely removed before any paint is ap- 
plied. 

All rust, scale and sediment collect- 
ing inside of the tank bottom shall be 
entirely removed and the inside sur- 
faces swept clean. In the case of ele- 

vated tanks, such rust, scale, etc., shall 
_be lowered to the ground by means of 
a bucket and rope. 

(If the condition of the steel surface 
is such that the above means are in- 
capable of properly cleaning the steel 
and sandblasting must be resorted to, 
paragraph 3, below, shall be used in 


place of paragraph 2.) 


3. Cleaning by Sandblast a 


If cleaning, as outlined under para- 
graph 2 above, is not effective, sand- 
blast shall be used. In such case, the 
-sandblast equipment shall be in good 


- _ working condition and shall have am- 
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Proposed Specifications for Repainting Elevated Steel 
Tanks and Water Storage Tanks 


ple capacity ta furnish the required 
volume of compressed air at sufficient 
pressure to operate the sandblast ef. 
fectively. The sand used shall be 
largely composed of silica grains and 
shall be sharp and as coarse as it js 
practicable to use. Provision shall be 
made to prevent the spreading of sand 
to adjoining property. All rust, milj 
scale, grease or other material shall be 
removed from the steel so as to expose 
the bright metal over the entire sur- 
face to be cleaned. No more area shall 
be sandblasted than can be painted on 
the same day that the cleaning is done 
If rust forms on the cleaned surface 
from any cause, it shall be remove) 
before any paint is applied. 


4. Quality of Paint 


The paint to be used shall be ready- 
muxed and shall arrive at the job in the 
original sealed cans or drums, bearing 
the manufacturer’s name. Two pound: 
of litharge shall be added to each gal: 
lon of red lead paint used on sub- 
merged surfaces. Litharge shall 
added only to such quantity of paint a 
will be applied within the half da 
following. No paint containing lith- 
arge shall be used if it has stood over. 
night. 

The brand or manufacturer of the 
paint shall be as agreed upon betweer 
the purchaser and contractor, it being 
understood that only the best grade 
paint, from well known, reliable pair 
manufacturers, will be used. No paiti 
shall be applied until approved by the 
authorized representative of the cus 
tomer. Heavy pigment paints shall be 
well stirred each time before paint i 
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withdrawn from a large container. If 
the pigment shows a tendency to settle, 
frequent stirring is necessary during 
the painting operation. If the paint is 
too heavy for use, it shall be thinned 
with such thinner as the manufacturer 
may specify for the particular paint 
used. (No gasoline or benzene shall 
be used. ) 


5. Application 


The number of coats, color and kind 
of paint shall be specified by the cus- 
tomer. The first coat of paint shall be 
applied to the cleaned and perfectly dry 


PREPARING TANK REPAINTING SPECIFICATIONS 


surface before rusting begins. Addi-— 
tional coats shall be applied only under | 
favorable conditions. All paint shall 
be applied by skilled painters and shall | : 
be carefully brushed out to a thin uni- 
form coating, working carefully around 
rivet heads, joints and other irregu- 
larities in the surface. Each coat shall 


_ be allowed to dry thoroughly before the 


next coat is applied. Paint shall be 
applied only when the air temperature 
is at or above 40°F. It shall not be 
applied during wet or foggy weather 
or upon damp surfaces or upon metals 
containing frost. 
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Abstracts of Water Works Literature 
dat 
Key: In the reference to the publication in which the abstracted article appears, 34: 41? nec 
(Mar. ’42) indicates volume 34, page 412, issue dated March 1942. If the publication is paged | recc 
by the issue, 34: 3: 56 (Mar. ’42) indicates volume 34, number 3, page 56, issue dated March for 
1942. Initials following an abstract indicate reproduction, by permission, from periodicals, as | |oca 
follows: B.H.—Bulletin of Hygiene (British); C.A.—Chemical Abstracts; P.H.E.A.—Public| tion 
Health Engineering Abstracts; W.P.R.—Water Pollution Research (British); I.M.—Institute of} Dist 
Metals (British). Stat 
boat 
WARTIME WATER WORKS PROBLEMS divi 
The Sanitary Engineer in the Postwar young engrs. in profession. At summer sian 
World. Aspet WoL_MAN. W.W. & Sew. 90: meetings, noticeable that small proportion of ploy 
3: 105 (Mar. ’43). If we assume prosperous juniorengrs. attended. Difficulties may have the | 
_ period after war rather than collapse of U.S.— _ been expense and getting leave. Difficulties W 
if not the world—immediate problems will be: would disappear by assistance from _ local Coup 
shift of about 4 of present total annual sections. Nationalization of fire service re. Cs 
expenditures to peacetime purposes; shift of | cently taken place and shown need for closest “ei 
10 million military personnel to peacetime co-operation between water engrs. and Natl. pale 
- occupations; shift of addnl. 20 million persons _ Fire Service in providing water for extinguish- ars 
from wartime industries to peacetime in- ing fires. With peace comes process of ref. 
- dustry; conversion of all war industry to constr. First program will, no doubt, be ap 
- peacetime industry and reorientation for housing. All schemes will require supply of ‘ob 
- peace of those communities disturbed and water and its distr. altered to suit demands in oad 
upset by war. Based on what we have not forthcoming era. During last 30 yr. con- “ 
- done in eng. since ’40, and what we custom- sumption of water steadily increased. Are ate 
_ arily do during normal intervals, by '44 we we to anticipate figure as high as U.S.A’ of ol: 
_ will have deferred demand for housing of 3.7 Youths with flair for civil eng. being en- of 
; billion dollars; in general pub. works 1.8 couraged to attend college but only to be o/ all 
billion dollars and in water supply and sew- assistance in present natl. interests. When pact 
~ age 750 million dollars. In Ohio R. basin — engrs. in services return to civil employment aa 
alone, sewage treatment costing 200 million they will not have had correct training for nae 
- dollars waits to be accomplished. Isolation civil eng. employment. Water engrs. will poral 
3 U.S. from obligations as world power im- _ have felt great shortage in trainees for water rong 
possible after war. This implies opportuni-  engrs. At end of Institution member 
ties where our experience and developments — ship stood at 861. Now 849. Loss due to 3-dim 
be made available to all countries. If it war casualties low.—H. FE. Babbitt. rae 
means resurrection of a country, T.V.A.’s on frepr 
Danube or Jordan desirable. Technological How to Hold Essential Men. Frank C Since 
problems will be as profound as legal and WuitmMorre. Chem. & Eng. News 21: 75! sales 
fiscal. Eng. must play a dominant part.- (May 25, '43). Specific suggestions for re pS 
J. Maier. taining trained manpower’ where mos foliage 
serviceable in the production army include} 
_ The Institution of Water Engineers. Gero. (1) Contact and explain problem to Occupa ieee 
_F. Atkinson. Wtr. & Wtr. Eng. (Br.) 46: tional Adviser for state headquarters 
65 (Feb. '43). War drawn together closer Selective Service System. (2) Explain needs a, 
than ever water engrs. of country. One for personnel to local office of U.S. Employ- 
desirable work of Institution to encourage ment Service and canvass technical schools ¥ 
940 
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that evidence of attempts at replacement may 
be shown. (3) Check exact Selective Service 
status of technical employees and _ send 
afidavit of their ability to local boards. (4) 
Arrange set of manning tables and replace- 
ment schedules to satisfy State Director of 
Selective Service or Regional Office of War 
Manpower Com. Non-replaceability of each 
man should be clearly indicated. (5) One 
month before expiration of given deferment, 
request continuation by submitting up-to- 
date information to local board. (6) If 
necessary man is placed in Class I-A, ask 
reconsideration within 10-day legal period and 
for transfer of appeal to the jurisdiction of 
local board covering plant. (7) If classifica- 
tion remains unchanged, appeal forwarded to 
District Appeal Board. (8) Appeal case to 
State Director to have Appeal Board or local 
board reconsider. (9) Handle each case in- 
dividually. Do not entrust mimeographed 
forms to partially informed clerk. Em- 
ployer’s duty to fight each legitimate case to 
the last; defeats then rare.—A. A. Hirsch. 


What is Camouflage? HARPER GorrF. 
Southwest W.W. Jour. 24: 11: 11 (Feb. ’43). 
Camouflage like a dike. Purpose to keep 
river of destruction away. As necessary to 
protect production capac. of plants by con- 
fusing camouflage as to protect shores against 
invasion. Camouflage more than science, 
an art with definite technique—a tailor-made 
job—custom-built to last detail. Mass pro- 
duction methods cannot be employed; each 
plant must be studied on the spot by “‘camou- 
fleur’ who must be familiar with operations 
of plant, traffic problems, local terrain, kinds 
of foliage and vegetation, weather, seasonal 
and atmospheric conditions and type and 
constr. of bldgs. surrounding plant. Perhaps 
most important weapons of concealment color 
and texture, use of infra-red, heat-deflecting 
camouflage paints and those compounded for 
low visibility; others are nets, artificial and 
natural foliage and earth. Camouflage is 
3-dimensional problem with sunlight and 
shadows ever changing and temporary, cheap, 
fireproof, water- and wind-proof structures. 
Since photographic app. designed to detect 
ordinary paint and net camouflage, special 
camouflage paints which react as does natural 
foliage should be used. When desirable to 
hide or obscure adjacent reference points 
several miles apart, area camouflages must 
be used, wherein co-op. of everyone in target 


area required.—Otto M. Smith. 
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Suggestions for a Popular Gas Lecture. 
Otto EISENSCHIML. Chem. & Eng. News 
21: 760 (May 25, '43). Chances of survival 
against poison gas much better than when 
exposed to bombs or bullets. First use of gas 
in warfare on Apr. 22. '15 by Germans at 
Ypres, Belgium. Self protection steps are: 
get indoors quickly, cover head and face to 
protect against spray; hold wet handkerchief, 
paper or Kleenex before mouth and _ nose. 
Few whiffs do not injure, but avoid pro- 
longed exposure. Make one room. gas- 
proof by stuffing all cracks with wet rags, 
paper or twine. Have bedsheets or table- 
cloth handy to stretch over broken windows. — 
Lay phosgene victims on back; do not use 
artificial respiration. Both mustard and 
Lewisite persistent and penetrate ordinary _ 
clothing or rubber gloves. Liquid mustard — 
must be removed within 3 min., Lewisite 1_ 
min., Or poison penetrates skin. If sprayed 
with either, disrobe and clean off with copious © 
water and soap before entering bldg. so— 
material will not be carried inside. Blot off 
splotches without smearing. Irrigate eyes 
with diluted hydrogen peroxide or baking 
soda. Speed more important than later 
hospitalization.—A. A. Hirsch. 


Mustard Gas in Air. Witttam RIEMAN: 
mt. Ind. Eng. Chem.—Anal. Ed. 16: 411. 
(June '43). In exptl. comparison, iodo- 
platinate sol. found much more sensitive than 
Grignard reagent, alcoholic 8-napthol and 
chlorauric acid methods. Fairly satisfactory 
for detecting dangerous concns. of mustard 
vapor, in absence of interferences, such as 
chlorine or reducing agents, including poco 

6 
vesicants.—A. A. Hirsch. 

Wells and Air Raids. Anon. The Driller 
17: 5: 8 (May ’43). One way to meet emer-_ 
gencies from air raid damage to city water 
systems is to list all available good wells for 
use. Milwaukee, Wis., already thus prepd.— 
Milwaukee health dept. survey shows water 
for drinking or other use procurable from 93 
indus. and other wells in county with 36,857 | 
gpm. capac. In addn., 9 other wells of 2040 — 
gpm. capac. not in const. use. All 102 wells 
charted with detailed information. Each can 


be put into quick emergency use by telephone 
to listed key persons. Importance of good 
safe water supply on morale cannot be over- 
estd. Hongkong easier to take when water 


supply exhausted, as Japs well knew it would 
be.—Ralph E. Noble. 
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Emergency Equipment for Water Works ment board for oil gage, ammeter, starting 
mou! 
Utilities. ANon. Products Eng. 14: 203 button, throttle control, choke control and cran! 
(Apr. '43). Mobile Blitz Buggy (see diagram) _ ignition switch. Engine equipped with ayy. of pl 
carries equip. for fire fighting, gas-infected  iliary cooler or heat exchanger so connected usta 
areas and for purifying drinking water. that circulation water returns to pump suc. _ 
Objective in design to provide ample capac. tion. Belt driven from engine drive shaft made 
pump for combating incendiary attacks, war all-purpose chem. feeder unit can be cop. olasti 
conflagrations and to provide standby auxili- _ nected to discharge side of pump. Steel floor - 
ary water supply service for temporary re- of truck welded to chassis. Storage rack fo Wa 
placement of water plants, standpipes and hypo cans and box for residual test kit made CF 
storage tanks out of service by raid or sabo- — of sheet steel. On some models, box coated 130: 
3 chemical iryection Chlor-O-Feeder drive heavy for us 
nozzles for any of for belt or hi-pressure | millio 
the (hern-O-feeders drive Automatic mmaget Chlor-0- vairs 
elecinc timer feeder with gas |. of 
or Counter engine and electne ri u 
J spare electne motors contro! motor drive 
lispat 
variou 
4 
Hose stora tion 
for re 
plastic 
may | 
| ae------- +--Centnfugal pump fange 
GASOLINE ENGINE 
‘ tightly 
flanges 
Starting 
Gasoline heat n¢ 
= rank during 
pipe. 
joint t 
y 7 7 \ Prefabr 
Control fo general 
Dilot valve from propor- 
/ the Qhem-O- illy pl: 
Chem-O-Feeder Chemical solution ©" bh froning Feeder jointing 
with belt drive containers below proportional } ble joir 
trom worfer chermncal forage g feeding spannin 
nck for cuick contro/ of pilot valve 
pump fe lepots 
achon hypo Chern O-Feekr actuafor with as 
‘ith as 
Gan dump hloring 
chlorina 
7 tage. Other objectives to provide emergency — with plastic paint to protect steel from corre The ! 
equip. for sterilizing standpipes, storage tanks, sion. Compact High-Pressure Chlorine Feede War Cor 
: broken water mains or cross-connections and mounted on formed steel bedplate. Uni Br.) af 
; washing bldgs. and streets with chlorinated consists of reciprocating single-acting plunge LWW. 
stream =to counteract residual gas effects. pump, gasoline engine and elec. moter 6: 71 ( 
_ Centrifugal Pump driven by 85-hp. Ford V-8 Gasoline engine }-hp., 4-cycle, L-head, airg perience 
7 engine largest unit mounted on blitz buggy. cooled vertical single cylinder type with high} mall flo 
‘Pump delivers 200 gpm. at 200 psi. with 24” tension magneto. Also has pedal-type cranif und 
discharge. Pump ball-bearings permanently for quick starting. Pump connected to wamj® wholl 
-grease-packed. Engine covered with sheet- gear speed reduction unit driven by V-belfWater a 
| _ metal housing, rear panel serving as instru- either by motor or engine. Elec. moto} t off | 
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mounted on c-i. plate hinged at bottom edge to 
crank end of pump frame casting. Top edge 
of plate connected to pump frame with ad- 
iystable stiff leg for regulating belt tension 
when motor drives pump. Pump cylinder 
made of transparent methyl methacrylate 
plastic. Ralph E. Noble. 


War Emergency Repairs in Great Britain. 
(C.F. GREEVES-CARPENTER. Eng. News-Rec. 
1390: 439 (Mar. 25, '43). Adequate water 
supply of primary importance in defense 
ainst bombings. Provision of static water 
yr use in fighting fires given special attention, 
millions of gal. being stored in tanks, reser- 
yoirs, etc., at strategic points in cities. Minis- 
try of Home Security has set emergency stds. 
or quant. of water to be stored in every sq.mi. 
{ city. Some depts. maintain motorcycle 
jispatch riders to provide contact between 
various points on system in event of disloca- 
tion of other communications. Procedures 
for repairing broken mains include use of 
plastic or liquid calkings, rubber rings which 
may be compressed by screw threads or 
fanged collars to form impervious seal quickly, 
ind sleeves held firmly by rubber rings 
tightly drawn in place and fastened by end- 
fanges connected by bolts. Plastic fillings, 
f which there is wide variety, require no 
heat nor any device to keep them in position 
during hardening and may be used on wet 
pipe. Some time required, however, for 
joint to become hard and impermeable. 
Prefabricated gasket usually calked into 
int cavity before introducing plastic. 
Poured fillings must be melted and are not 
generally considered suitable. Reliance usu- 
ily placed on fully mech. means of pipe 
ointing. Supplies of repair materials, flexi- 
ble jointed pipe and steel tube for quickly 
sanning bomb craters maintd. at strategic 
lepots. Customary to treat contamd. mains 
with as much as 50 ppm. Cl, using portable 
chlorinator.—R. E. Thompson. 


The Maintenance of Water Supply Under 
War Conditions. ANON. Wtr. & Wtr. Eng. 
Br.) 45: 171 (Nov. '42) (Reprinted, Jour. 
AW.W.A. 35: 7 ('43)). Discussion. Ibid. 
4: 71 (Feb. '43). D. H. BALL: Has not ex- 
perience shown it often preferable to have 
small flow of water in crater to keep escaping 
gas under control? Closing valves partially 
« wholly matter of liaison between gas and 
water authorities. Would it be policy to 
ut off and isolate streets alternately with 


at 
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view to reducing consumption? Would there 
not be greater disturbance in mains and result 
in more waste? Should static drinking water 
tanks be kept full during winter months? 
Author's Reply: Flow of water into crater 
must be stopped at earliest possible moment. 
Also opinion of gas authorities. In serious 
emergency, restriction of supplies would be 
great help. Better to have large no. of small 
areas without water than 1 large area. Amt. 
of reserve storage provided by these tanks 
usually small and, when prolonged, frost 
appears to be imminent. Simplest course 
would be to empty them.—H. E. Babbitt. 


Waste-Water Survey “Saves” Plant Ca- 
pacity. W. R. SCHNABEL. Eng. News-Rec. 
130: 551 (Apr. 22, 43). Prior to '37, when 
10-mgd. filter plant installed to treat Little 
Lehigh Creek water, supply of Allentown, Pa., 
derived entirely from 2 large springs. Nomi- 
nal capac. 22 mgd. and during period '37—'41, 
due to war demand, consumption increased 
from 13.7 to 18.93 mgd. Distr. system con- 
2 reservoirs of 10 and 30 mil.gal. 
capac., resp., floating on system, 169 mi. 
4’’-36"' c-i. pipe, some 100 yr. old, 3513 valves 
and 1100 fire hydrants. Services of Pb and 
many 75-100 yr. old. Only 320 of 24,150 
services metered. As demand approaching 
capac. of plant, latter had to be expanded or 
pumpage reduced. Leakage survey there- 
fore made and 3.17 mgd. saved by discovering 
and elimg. 190 underground leaks, 0.158 mgd. 
by curtailing plumbing fixture leakage and 
0.33 mgd. by uncovering meter under-regis- 
tration. House waste very low, avgg. only 
6 gpd. per service. Although demand in- 
creased 2 mgd. during months just prior to 
survey as compared with preceding yr., on 
completion of survey was 1.75 mgd. less than 
preceding yr., indicating saving of 3.75 mgd. 
In addn., 200 valves found to be broken or 
leaking. Cost of locating and repairing leaks 
$21,083—equiv. to $15.80 per mil.gal. saved 
for period of 1 yr., but as repairs permanent, 
saving will extend indefinitely into future and 
actual cost but small fraction of that amt. 
Plan® capac. equiv. to 3.5 mgd. obtained at 
cost of $6000 per megd., i.e., 4 cost of filters 
alone. Annual under-registration of large 
meters discovered was 120 mil.gal., equiv. to 
$4800 addnl. revenue. One fire line found 
tapped and water used from it to extent of 
0.29 mgd., equiv. to $4234 annually. Seven 
industrial consumers whose combined annual 
bill (on flat basis) $5515 found to have 
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used sufficient water to raise combined annual 
bill to $17,429 if billed on net metered rate of 
4¢ per 1000 gal. for consumers using over 
0.75 mil.gal. per mo. Annual value of leak- 
age and waste, unauthorized use under- 
registration and increased revenue from in- 
dustrial flat rate accts. estd. to be $69,584. 
Public informed of results as survey pro- 
gressed and thus made “‘leak conscious,” as 
indicated by low house waste found.—R. E. 
Thompson. 


Price Control on a Wartime Water Works 
Project. GLENN E. HaANnps. Am. City 58: 
3: 40 (Mar. ’43). War activities at Tampa, 
Fla., strained distr. system beyond capac. 
Water dept. prepd. plans for strengthening 
and extending system. Bids let on this plan 
but further study showed considerable saving 
could be realized by changing pipe sizes. 
Readvertising for bids considered too costly 
and time-consuming, so negotiated contract 
made with local contractors. These, as 
employees of city, would manage job; their 
fee based on percentage of original low bids 
with unit price adjustments. Contractors 
guaranteed that cost of work would not ex- 
ceed amt. of original low bid, with adjust- 
ments, but would receive 4 of savings in cost 
below predetd. amt. These savings amtd. to 
11% of total cost despite higher costs and 
critical shortages of material and_ labor. 
Formerly pressure of 117 psi. required to 
deliver 13.6 mgd.; now only 70 psi. necessary 
for pumping 15 mgd.—F. J. Mater. 


Locating Farm Water Supplies for Emer- 
gency Use. WARREN R. SCHOONOVER & J. 
B. Brown. U.S. Dept. of Agric., Extension 
Service Rev. 14: 18 (Feb. ’43). By arrange- 


ment with Calif. State Council of Defense, 
Service assumed responsibility for in- 
suring water supply for emergency use in 


rural 
Emergency 


associated with 
Project 


became 
Fire Protection 


dists. and 
Farm 


_formed earlier, as it appeared essential that 
farm firemen know location of all emergency 


water supplies. Plan provided for making 


~ confidential maps showing all available emer- 


- gency water sources in each county. 


Small 


- area maps showing emergency sources for each 
small dist. would be made available for pub. 
use, but remain in custedy of area fireman, 
a volunteer leader in fire protection work. 
- Surveys and maps completed in 36 of 42 


counties having county agents. 


More than 


10,500 water points located and mapped, 
meet requirements of several families and 
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accessible to those wishing to haul water 
with location available through area fireman 
Plans made to supply county maps to militar, 
or civilian defense authorities in charge oj 
troop movements or civilian evacuation, thus 
permitting effective use of water sources 
throughout country in most extreme emer. 
gency. Most Calif. farm families now as. 
sured safe and dependable emergency water 
supply. They have been encouraged to: 
keep all tanks, troughs and reservoirs filled: 
repair and fill all unused tanks; repair o 
provide windmills or hand pumps; arrange 
auxiliary power for pump or pressure systems 
where practical; arrange for tank wagons or 
containers for hauling water; know locatiop 
of nearby available supplies should hauling be 
necessary; est. stock and min. daily domestiy 
requirements; store supplies of clean water for 
drinking and culinary purposes; and treat 
water for health protection if necessary to 
use contamd. supplies.—Ralph E. Noble. 


Water Supplies for Relief Airfields. H. 4 
McIntyre. Can. Engr.—Wtr. & Sew. 8]; 
3: 18 (Mar. '43). Water supply has bees 
one of most vital problems in construction o/ 
more than 200 airfields for Commonwealth 
Joint Air Training Plan. In 1 case, when 
ground water found to be too highly mineral- 
ized, supply developed from small river 
System includes gravity intake, pumps, 
coagulant feeder, pressure filter, chlorinator 
storage tank and distr. facilities. Vertical 
type filter is 54’’ in diam. and 76’ high, has 
capac. of 2400 gpm. and contains 30” silica 
sand. Partition enables each half of filter 
to be washed as separate unit. Sight glass 
on wash-water drain enables operator to det. 
when filter has been sufficiently washed. 
Filter maintd. in service until inlet pressure 
rises 10 psi. above normal. Sufficient alum 
added to maint. pH at 7.0 or slightly higher 
Sodium hypochlorite used for sterilization 
0.2 ppm. residual Cl being maintd. in distr 
system. Automatically operated compressor 
maints. pressure between 10 and 40 psi. in 
1000-gai. tank.—R. E. Thompson. 


Fixed Dose vs. Horrocks Test in the Chic 
rination of Water Supplies in the Field. i 
St. JOHN LYBURN & J. E. RipLey. J. Roy 
Army Med. Corps. (Br.) 80: 19 (Jan. "43 
Relative merits of Horrocks test and fixed 
dose methods of sterilizing water supplies in 
field discussed. Attempt made to simplify 
teaching and operation by substituting fixed 
dose method, incorporating chloroscope with 
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July 1043 
fixed glass to match 2 ppm. Cl using ortho- 
tolidine. Experimentally tested grossly con- 
tamd. water by proposed method demon- 
strated importance of filtration. Concluded 
that fixed dose of 5 ppm. Cl extremely eff. 
for treating this type water. Latter effec- 
tively sterilized in 5 min. after filtration 
through metal filters augmented with “‘ Kiesel- 
ghr.’’ Light portable filter, designed for 
small patrol and weighing less than 20 Ib. 
effectively fills water bottles for 50 men in 15 
min. Such filter considered essential equip. 
for small patrols in tropical and subtropical 
areas for protection against tropical worm 
diseases and removal of bact. clumps in 
grossly Id waters.—Ralph E. Noble. 


Breaking Bottlenecks in Piping Materials. 


D. W. Hauck. Chem. & Eng. News, 21: 
156 (May 25, ’43). Cast iron acceptable 


alternate for steel flanges provided operating 
pressures do not exceed 250 psi. satd. steam 
pressure or located near expansion bend. 
Malleable iron unions and fittings may sub- 
stitute for steel. Angle valve may replace a 
glove valve and turn. Bypass valves may 
be installed separately, at later date, when 
available. Wedge disc or double disc valves 
ysually interchangeable. Avoid special fac- 
tory packings. Use manually operated types 
wherever possible. Prefabricated piping pre- 
ents unlimited possibilities for welded 
asemblies. Beveled-end pipe bend of de- 
sired thickness and material may be made 
ato welding elbow if latter unavailable. For 
areducing screwed flange, tap a blind flange, 
ecentrically or concentrically. Piece of 
plate may be fashioned into slip on welding 
fange. Plugged tee may serve for elbow. 
Use of bushings increased by ‘‘Simplification 
Program.”’ A. Hirsch. 


Small Diameter Plastic Piping Now Avail- 
able in Canada. ANoNn. Eng. Cont. Rec. 
55: 52: 68 (Dec. 30, '42). Plastic pipe being 
made in Oshawa, Ont., in sizes from 1’ to 14” 


Self-Sterilizing Surfaces. A. Goetz, R. 
racy & S. Goetz. Science 95: 537 (May 22, 


42). Extremely small quants. ionized Ag 
‘}can have remarkable germicidal effect. Dis- 
tinction between volume effect by small Ag 


onen. in water and surface effect when micro- 
tganisms contact surfaces of absorbed Ag. 


in former case, bact. effect accomplished in 
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ne 
and may soon be available in diams. up to 6”. 
Advantages are light wt. (18% of c-i. pipe 

of same wall thickness), freedom from corro- 
sion, resistance to shock and high elec. re- 
sistance. Pipe not damaged by freezing = 4 
water within it and may be tapped and - 

threaded in manner similar to that employed 

for metal pipe. Stoppages may be easily 

located in transparent types of plastic pipe. 
No limit to length of sections. Products are © 
mfrd. from 3 base plastics—polyvinyl butyral, 
cellulose acetate butyrate and monomeric 7 
vinylidene chloride—each of which gives a Ks 
different degree of hardness and flexibility — _ 


R. E. Thompson. 


Curtailment in the Use of Ferrous Ma- 


terials in Sanitation Projects. ANon. Bol. 
Obras Sanit. Nacion (Arg.) 7: 509 Jan. 
43). Co-operative efforts on part of Argen- 


tinian industrialists and engrs. succeeding 
in solving problems created by scarcity of 
imported constr. material as result of war. 
Shortage of metallic pipe, reinforcing steel and 
machinery most keenly felt. Inability to— 
continue constr. program would have re- 
sulted in serious unemployment crisis and in 
set-back to work being done to improve san. 
conditions. Saving of 4500 tons of ferrous 
materials already obtained by redesigning five 
major projects to utilize more concrete and 
curtail use of reinforcing steel. This policy 
also to be followed in designing structures 
such as elevated storage tanks where it is 
planned to use } amt. of reinforcing steel 
required in previous designs. Further saving 
of critical materials accomplished by use of 
asbestos cement and concrete for small diam. | 
conduits. Although in some cases, adopted 
policy resulted in increased constr. costs, 
nevertheless offered effective solution for 
pressing problem, making possible continua- 
tion of sanitation program, utilization of 
natural resources and promotion of work 
opportunities in all parts of the republic. 

J. M. Sanchis. 


hours and with little change in rate up to 2 
ppm. Bact. yeast and mold spores unat- 
tacked. In latter, cell destruction rapid when 
contact close with extreme Ag concns. in Ag- 
absorbed surfaces. Self-sterilization perma- 
nency dependent upon: (1) exposing only 
small quant. of total Ag content; (2) holding 
this quant. in form almost insoluble in water, 
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but available to proteins; (3) protecting unex- 
posed supply from chem. attack; and (4) 
_ replacement by diffusion. Compounded sub- 
stance represents varnish-like viscous fluid 
applied by brush, spray or impregnation to 
’ various bases like plastics, glass, wood, paper, 
cloth, etc. Hardened in situ by polymeriza- 
tion or evapn. of solvents. Surfaces tasteless, 
- odorless, resistant to mech. wear and chem. 
~ attack by weak acids, alk. solns. and boiling 
water. Sensitive to certain org. solvents. 
For heavy duty, about 1 g. Ag per 1000 
-sq.cm. exposed surface. Almost continuously 
wet surfaces require high replacement rate 
but low water permeability to prevent prema- 
ture Ag exhaustion. Test methods described. 
Organisms tested: Esch. coli, Staph. aureus, 
B. proteus, B. subtilis, Cl. pasteurtanum, 
— Penicillium, Rhizopus and Sacch. cerevisiae. 
Media used: dist. tap and peptone water, 
nutrient broth, 5% sucrose and dextrose; cider 
and milk. Sterilization rate varies with sur- 
face compn. Highest rate, Esch. coli at 10° 
cells per ml. in <1 min. Materials requiring 
rates > 5 min. for Esch. coli at 10° cells per ml. 
discarded. Usually rate not influenced by 
bact. concn., but depends upon concn. of 
protein-like matter in suspending medium. 
Surface destroying Esch. coli in water in 2 min. 
requires 15 to 30 min. for sterilizing non-spore- 
formers in milk.—Ralph E. Noble. 


Modern Methods of Disinfecting Public 
Water Supplies. NorMAN J. Howarp. Eng. 
Cont. Rec. 56: 14: 41 (Apr. 7, '43). General 
discussion of chlorination, Cle- NH; treatment, 
ozonation, ultraviolet ray treatment, excess- 
lime treatment and sterilization by contact 
with metallic Ag (Katadyn). Seems to be 
little likelihood of lesser used disinfection 
processes supplanting employment of Cl 
and its compds., which are used in treatment 
of vast majority of water supplies on this 
continent.—R. E. Thompson. 


Bactericidal Effect of Ultraviolet Radiation. 
H. C. RENTSCHLER, R. NaGy & G. Mourom- 
sEFF. J. Bact. 41: 745 (June ’41). Simple 
method of uniformly seeding Petri dishes and 
prepn. of device for measuring bactericidal 
wave band described. Authors conclude, in 
part, that variation in resistivity of individual 
bacteria in a culture to ultraviolet radiation 
shown to be considerably greater than hereto- 
fore suspected. This explains many discrep- 
ancies generally attributed to other causes. 


Same individual organism shown to have 
widely different resistance to ultraviolet radia. 
tion at different stages of life cycle. In nor. 
mal culture of bacteria of species such as Esch. 
coli, resistance of different bacteria at same 
stage of life cycle to ultraviolet may be dif. 
ferent. Temp. of organism at time of irradia. 
tion has negligible influence upon lethal action 
of ultraviolet radiation provided temp. such 
that no injury due to heat or cold. Sublethal 
dose of ultraviolet radiation retards rate at 
which colonies develop after irradiation. Re. 
lation between amt. of ultraviolet radiation 
and percentage of bacteria killed in given 
culture detd. by distr. of bacteria of different 
resistivity to radiation, and not due to prob- 
ability of hitting vital spot in given organism 
by a photon.—P.H.E.A. 


Researches on Ultraviolet Light and Ozone 
and Their Relations as Germicidal Agents, 
ARTHUR W. EweELvL. Refrig. Eng. 41: 33} 
(41). Killing of micro-organisms increases 
with both ozone concen. and time concn. ap- 
plied. Given ozone concn. produces about 
same killing at 4° as at 20°. Because of much 
more rapid spontaneous de-ozonification at 
higher temp., however, more ozone required 
to give specified concn. Bunsen-Roscoe 
reciprocity law holds approx., since, for given 
percentage killing, product of ozone concn. 
multiplied by duration of application quite 
const. for range of ozone concns. employed in 
food preservation (3 ppm.), duration being 
less than generation time. With limited no. 
of expts. as criterion, increase of resistivity 
from one organism to another, such as from 
Esch. coli to Aspergillus glaucus, appears to be 
same for 2537 radiation as for ozone. Dif- 
fusely scattered ultraviolet light applied over 
several generation times may give appreciable 
and important germicidal effects outside of 
direct illumination. Ozone only germicidal 
form of oxygen produced by ultraviolet irra- 
diation.—C.A. 


Influence of Nitrogen Oxides on the Tor- 
icity of Ozone. C. E. Tuorp. Ind. Eng. 
Chem.—News Ed. 19: 686 ('41). Literature 
on prepn. and toxicity of ozone reviewed. 
Lab. tests with 2 types of ozonizer showed 
that impure ozone contg. 47% oxides of nitro- 
gen produced by usual metal-glass-metal 
generator which forms ozone by spark dis- 
charge, and pure ozone by OR generator which 
forms ozone by action of ultraviolet rays using 
>. 
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generat ing elements of a phenol-formaldehyde 
plastic material. Since oxides of nitrogen 
known to be toxic, comparative expts. on 
human beings, mice, Esch. coli, weevils, and 
algae made to det. effect of impurity on 
toxicity of ozone. Tests made on Esch. coli 
and green algae carried out by bubbling im- 
pure or pure ozone through samples in water. 
Found that ozone contg. 47% oxides of nitro- 
gen has bactericidal properties in concns. 
above 3 ppm. but pure ozone not bactericidal 
in concns. below 50 ppm. Copper sulfate, 
oxides of nitrogen alone, and ozone contg. 47% 
oxides of nitrogen, lethal to green algae, but 
pure ozone not. Samples of water contg. 
algae set aside for 6 days after aeration with 
test gases; samples aerated with pure ozone 
showed considerable increase in growth but 
no new growth occurred in rest of samples. 
Tests on human beings showed that toxic 
limit for ozone contg. 47% oxides of nitrogen 
1 ppm., but exposure for 4 hr. to air contg. 
20 ppm. pure ozone had no ill effects. Con- 
cluded that presence of ozone increases toxicity 
of oxides of nitrogen to considerable degree. 


—W.P.R. 


Mobile Ozone Unit for Water Purification. 
Anon. Eng. News-Rec. 127: 807 (Dec. 4, 
$1). Mobile, fully automatic unit developed 
by Technicraft Eng. Co., Los Angeles, de- 
scribed briefly. Water pumped from source 
through filter to remove suspended matter and 
then through absorber chamber where sterili- 
zation effected. Power supplied by gasoline- 
engine driven unit. Ozone generated from 
filtered dried air by high-frequency silent blue 
elec. discharge between aluminum plates 
maintd. at 13,000 v. by 2-kva. transformer. 
Ozonized air flows through absorber counter- 
current to water in 4 separate stages, provid- 
ing diffusion, injection, turbulation and scrub- 
bing action. Whenrequirements greater than 
9,000 gph., units operate in parallel.—R. E. 
Thompson. 


A Portable Emergency Chlorinator. A L- 
BION A. BAILEY. W.W. & Sew. 89: 347 (Aug. 
'42).. Device designed primarily for emer- 
gency chlorination of broken water mains 
consists of machined hard rubber ejector, 2 
lengths of 1’’ rubber hose, 6’ of }’’ copper tub- 
ing for chlorine supply and soln. tube. Chlor- 
ine supplied directly from cylinder and mixed 
In ejector with water from main. Mixture 
applied to main through soln. tube. 25 Ib. of 
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chlorine per hr. have been applied at ordinary 
temps. from 150-lb. cylinders. Higher rates 
possible when cylinder heated. Complete 
operating instructions included.—F, J. Maier. 


Sterilization of Water Mains and Emer- 
gency Water Supplies. G. F. Renron. J. 
Roy. San. Inst. (Br.) 62: 33 (Jan. ’42); Wtr. 
& Wtr. Eng. (Br.) 45: 10, 70 (July, Aug. 42). | 
Most convenient way of sterilizing small — 
mains by application of sodium hypochlorite. 
Water in pipe should receive concn. of 50 _ 
ppm. of chlorine. Bleach powder should be 
kept in air-tight drums and stored in cool, dry 
place. Sodium hypochlorite soln. loses concn. 
after a time. Not advisable to keep large 
quants. in stock. Choice of methods to ster-— 
ilize mains include portable chlorinator, so- 
dium hypochlorite and bleach powder. First 
most accurate and efficient ; second can be used 
either by pouring soln. through ferrule hole or 
inhydrant. Essential that main charged with | 
water at predetd. rate of flow and chlorine | 
soln., of known strength, injected into main | 
uniformly at point upstream of length of mn 
to be sterilized. In sterilizing large mains, | 
they should first be emptied and ee. 
flushed. Found convenient to inject soln. — 
into main through hydrant on which suitable — 
connections made to receive injection tube. — 
If necessary to distribute water by mobile 
tanks, advisable to chlorinate water in tanks 
for first few journeys. Survey should be made 
of all possible sources (of water) in dist. and 
scheme prepd. to put it into operation when > 
occasion demands. Unpleasant taste im- | 
parted to water by 50 ppm. of chlorine can — 
be removed by addn. of sodium thiosulfite. 
Discussion. E. F.W. MACKENZIE: Exception 
must be taken to statement that 50 ppm. of — 
chlorine will render water safe for domestic 
purposes. Waters which contain particulate 
infective material not susceptible to purif. by | 
chlorination alone. Interruption of water. 
carriage systems of sewage disposal will in-— 
evitably result in poln. by excremental matter — 
of many surface waters. H. K. SmitH: One> 
water distr. official has taken author’s lan- 
guage to mean that poln. will work its way 
into main against pressure and scouring action 
of flowing water. Such conclusion would © 
mean drastic revision of previous ideas on 
value of water as cleansing agent. Seems 


4 


reasonable to assume poln. mentioned by au- 
thor took place some time during making of 
repairs.—H. E. Babbitt. 
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Chlorination of Polluted Tidal River Water 
With a View to Its Use for Emergency Drink- 
ing Purposes. C. J. ReGan. J. Roy. Inst. 
Pub. Health Hyg. (Br.) 5: 95 (’42). Filtered 
river water treated with 60 ppm. Cl showed 
no coliform organisms after 30-min. contact. 
4-hr. contact period necessary when Cl dos- 
_ ages of 3 ppm. employed, owing to ammonia-N 
present. Unfiltered samples could not be 
safely treated. The break point of the water 
was 20-30 ppm. Cl applied for 30-min. con- 
tact period.—C.A. 


A Carbon Carrier for Oligodynamically Ac- 
_ tive Silver for the Disinfection of Water. P. 
S. Harris, A. Goetz & R. L. T. PASADENA. 
Phys. Rev. 60: 162 (’41); Kolloidzschr. (Ger.) 
97: 244 (41). Carriers for oligodynamically 
active silver formed from small cylinders of 
lampblack impregnated with silver nitrate. 
Impregnated cylinders dried in air, then 


pan 


What the Laboratory Means to the Swim- 
ming Pool. A. JoHN Horn. Beach & Pool 
15: 9: 17 (Sept. ’41). Trend among pub. 
health officials to demand pool water meet 
same rigid bact. stds. as good drinking water. 
Bact. reports should be interpreted in terms 

- understandable by pool operators. Coliform 
- organisms present represent contamn. from 
bathers and indicate possible potential infec- 

~ tion from intestinal pathogenic bacteria, but 
- not types associated with eye, ear and respira- 
tory infections often attributed to swimming 
pool contact. Better index of contamn. in 

- pools needed. Agar count alone not indica- 
tive of any specific organism, infectious or 
otherwise, nor is coliform index alone suffi- 
cient. Certain streptococci strains will and 
do overgrow coliform types. Investigated 
Perry modified Eijkman method of Esch. coli 

 detn. 98% of cases, latter grows at 44.5°C. 
: (tube temp.) in 48 hr., compared with Std. 
Methods tubes. Perry-Eijkman (P-E.) test 
- appears more effective than std. coliform test. 
When Esch. coli present, can be reported as 
intestinal coli to pool operator. Colonies 
from agar plates should be isolated and identi- 
fied. P-E. method, compared with A.P.H.A. 
separation methods, checked accurately and 
much simpler for routine work. Loop trans- 
fer from pos. gas tubes into Eijkman, and 
direct inoculation from original sample to 
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heated in muffle furnace, by which process 
reduced form of silver produced on carbon, 
“Activation” of silver accomplished by elec. 
trolytic process in which cylinder acts as 
anode. Cylinders then washed and dried. 
Final product not affected by moisture and 
can withstand heating up to temp. of 300°C. 
When prepn. used to treat water so as to yield 
about 0.5 ppm. silver in water, water rendered 
free from bacteria and odors.—W.P.R. 


Germicidal Detergents. Hatvor O. Ha. 
VORSON, ERLING J. ORDAL AND JOHN L, 
WILSON (to Economics Lab., Inc.). U.S. Pat. 
2,263,948. Soap & San. Chems. 18: 5: 6j 
(May '42). Germicidal detergent contains 
buffer salt with Cl» contained, disinfecting 
compd. such as azochloramide and wetting 
agent, all water soluble. Soln. made to con- 
tain 0.5-3% of compn. and is active germicide 
as well as detergent.—Ralph E. Noble. 


Eijkman, compared closely enough to permit 
selecting either technic in P-E. method.— 
Ralph E. Noble. 


The Swimming Pool Replaces the Old 
Swimming Hole. J. Henry L.GILes. Conn. 
Health Bul. 55: 201 (July °41). Concrete 
swimming pool replacing old swimming hole 
because of sewage poln. of streams, lack of 
proper supervision resulting in drowning of 
persons and inadequate flow of water to 
handle poln. of 100-1000 bathers. Joint com 
of Am. Pub. Health Assn. and Conf. of State 
San. Engrs. set definite stds. for constr. and 
operation of pools and detn. of bathing loads 
for various types of pools. In pools with const 
overflow and periodic disinfection, bathers 
load should be limited to 1 bather per 500 gal 
of disinfected water; in pools with continuous 
chlorination so as to maint. 0.4 ppm. chlorine 
residual, 1 bather per 40 sq.ft. of pool area; 
and in pools having continuous chlorination 
and recirculation system for turning over con- 
tents of pool in 6-8 hr., 1 bather per 27 sq.ft 
of pool area. Green algae can be controlled 
by excess dosage with chlorine, but most posi- 
tive method is use of copper sulfate, 2-4 lb. 
per mil.gal. for recirculation pools. Other 
stds. controlling safety of pools also set up by 
this com. Any new pools with controlled 
water supply must be approved by State 
Dept. of Health—P.H.E.A. 
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Swimming Pool Chlorination. ANon. 
Beach & Pool 16: 8: 6 (Aug.’42). During first 
few moments of immersion in pool, bather 
sheds millions of organisms. Pool untreated 
after 1 bather may constitute health hazard. 
Cl conens. greater than 0.5 ppm. irritate eyes; 
jess than 0.2 ppm. may be dangerous. In fill- 
and-draw pools without disinfection, 900 gal. 
of water per bather necessary if pool not 
emptied for 12 hr. If bathing load greater, 
0.3 ppm. residual Cl, should be maintd. 
Should disinfect water daily and keep bathing 
load ratio of 1: 140 gal. In recirculating 
pool, with residual Cl, kept between 0.2 and 
0.3 ppm. and water replaced every 8 hr., ratio 
1:50 gal. Methods of chlorination with 
commercial products described. Algae con- 
trol accomplished with copper sulfate at 0.25 
ppm. or 2 oz. per 30,000 gal.—Ralph E. Noble. 


The Time Factor in Chlorine and Chlora- 
mine Disinfection of Contaminated Swimming 
Pool Water. Emit T. CHANLETT & HAROLD 
B. Goraas. Am. J. Pub. Health 32: 355 
(42). Results of series of observations at 2 
public outdoor pools and in exptl. tank under 
varying Cl and chloramine dosages indicated: 
(1) high correlation between swimmer load 
and bact. counts; (2) threshold of Cle disin- 
fection between 0.10 and 0.25 ppm., above 
which effective bactericidal action obtained; 
(3) addn. of NHs results in loss in concurrent 
disinfection, which is pronounced at Cl, re- 
siduals as high as 1.0 ppm. 13 refs.—C.A. 


The Cleaning and Disinfection of Pools. 
Paul HuEDEPOHL. Beach & Pool 16: 7: 16 
(July '42). Expt. with liq. sodium hypo- 
chlorites for cleansing pools indicated them 
better and of quicker action than strong acids. 
Reduces scrubbing to practical min., does not 
injure cement or paint finish, elims. possible 
porous conditions. Procedure described.— 
Ralph E. Noble. 


Sterilizing and Purifying Water in Swim- 
ming Pools. Kurt Pretzscu (to Buffalo 
Electro-Chemical Co.). U.S. Pat. 2,271,895 
(Feb. 10, '42). Method employed which in- 
volves chlorinating entire water present in 
pool to high concn. of Cl suitable for complete 
sterilization while pool not in use, that is, 
0.3-0.7 g. Cl per cu.m., thereafter eliminating 
excess Cl by addn. of H2O:2 and then sterilizing 
while pool in use by continuously adding Cl 
and then H.O, to small portions of the pool 
water and adding this to pool, while at same 
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time withdrawing addnl. portion for such 
treatment.—C.A. 


Studies of Bathing Beach Waters of Cleve- 
land. Paut VAN Girson. Ohio Conf. Sew- 
age Treat. 15: 39 (Sept. 41). Bact. study of 
7 bathing beaches on Lake Erie adjacent to © 
Easterly Sewage Treat. Plant conducted over — 
period of 4 yr. Beaches sampled and anald. — 
according to standardized program and yearly | 
avgs. compiled to total count at 374°C. and | 
coliform M.P.N. Study showed that con- 
siderable reduction of bacteria concn. of lake 
water obtained due to institution of treatment — 
facilities and that plant effluent had sterilizing 
effect on bacteria already present in — 
During 3 yr. in which treat. plant operating, — 
91% reduction in poln. of bathing beach > 
waters effected. Present bact. content within | 
upper limits of that recommended by New _ 


York City for bathing waters.—P.H.E.A. 


Algae Control. ANoNn. Beach & Pool 16: 
9: 15 (Sept. Algae control one of 
common, perplexing outdoor swimming pool 
problems. Free floating algae give distinct _ 
green color to water; clinging type grows on — 
sides and bottom of pool. Latter type more> 
resistant to treatment if allowed to accumu- | 
late. Algae growth removes CO: from water, 
resulting in pH increases from 7.5 to 8.0, / 
within few hours, usually before growth vis- _ 
ible. Immediate treatment prevents further — 
development and illustrates need for daily © 
tests. Growth produces turbidity which in- 
creases safety hazard, bact. content and spoils — 
appearance. Chlorine treatment in large © 
amts. satisfactory, provided pool not used © 
until Cl content reduced to proper concn. by 
de-chlorination, added make-up water or idle- 
ness. Initial dose of 20 lb. of copper sulfate __ 
recommended, subject to variation in given 
cases. Better to apply whole amt. by bag- 
feed at once, rather than continuously over © 
long period. Danger to swimmers negligible. © 
Frequent brushing of pool sides and bottom © 
helps prevent algae growth.—Ralph E. Noble. 


The Possibilities of Systemic Infection ‘ 
With Dermatitis-Producing Schistosomes. — 
LAWRENCE R. PENNER. Science 93: 327. 
(Apr. 4,'41). Attempt made to answer ques- 
tion: dermatitis-producing schistosomes 
cercariae (cause of swimmers’ itch) continue — 
their development and set up a systemic infec- 
tion in man?”’ Author quotes experiences of 


Bracket (Am. J. Hyg. 31: 49 (’40)) in exposing 
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young female rhesus monkey to cercaria of 
Schistosomatium douthitti and results of follow- 
ing autopsy. Outlines in some detail results 
of 3 similar expts. In first of these expts., 
young rhesus monkey given cercarial baths 
over 2-wk. period. Autopsy 4 wk. later nega- 
tive for schistosomes. In second expt., rhesus 
monkey exposed for 1 hr. to 24-hr. output of 
28 snails. Estd. 28,000 cercaria present. 
When second monkey autopsied 5} days later, 
worms found in lungs and slight hemorrhage 
noted. Bottle contg. 400 cercaria inverted on 
abdomen of third monkey. No conclusive 
evidence obtained from this expt. as no au- 
topsy performed. In all 3 monkeys, physical 
distress and marked dermatitis observed. In 
conclusion, author indicates that cercaria 
douthitti might possibly penetrate skin of man 
and migrate to lungs. Possibility of mech. 


- transmission of infection also outlined as pub- 


lic health hazard not yet recognized, particu- 
larly where swimming or wading done in 
infected areas.—P.H.E.A. 


Studies of Neisseria catarrhalis. M. W. 
Jennitson, G. O. TAPLEY & JULIA C. SULLI- 
VAN. (Published in abstract only.) J. Bact. 
43: 100 (Jan. ’42.) Further investigations of 
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The New Detroit Plumbing Code. L. 
GLEN SHIELDS. Plumbg. & Heatg. Bus. 5: 
8: 12 (Mar. '43). After 6-yr. research in 
_ plumbing lab. operated by Detroit Dept. of 
- Bldgs. & Safety Eng., city now ready to enact 
~ new plumbing ordinance. In addn. to usual 
- venting requirements designed to maint. trap 
_ seals, code contains tables on recommended 
_ pipe sizes, capacities and friction losses which 
prevent back-siphonage in waterlines. Re- 
 strictions on cross-connections and introduc- 
tion of chems. for rust inhibition included. 
Because of relatively soft water from Great 
_ Lakes, max. factors of safety used in specify- 
ing pipe sizes unnecessary. One section of 
_ code permits temporary use of substitute ma- 
_ terial during emergency period with reversion 
to normal code provisions when hostilities end. 
Before adoption, 16 public hearings held. 
F. J. Maier. 


Emergency Plumbing Standards. ANON. 
Domestic Eng. 159: 3: 48 (Mar. ’42). Emer- 
- gency plumbing stds. for defense housing 


- supersede local plumbing codes for practically 


Health Survey, '35—'36. Dwelling units cov- 


7 


physiology of N. catarrhalis made in conneg. 
tion with use of this nasopharyngeal organisp 
as index of swimming pool poln. (see Joy 
A.W.W.A. 34: 147 (Jan. ’42)), and as possibk 
index of bact. qual. of air. Organism usual); 
isolated on Bacto heart-infusion agar (pH 74 
contg. 0.025 g./l. phenol red indicator (aq 
soln.) and 5 g./l. glucose. On this ‘“presump. 
tive test’’ medium JN. catarrhalis produce 
pH 8.0+ in 18-24 hr. at 37°C., surface colonie 
being surrounded by intense red area. While 
glucose, like other sugars, essential for alky. 
production, presence stimulates growth andep. 
hances reaction. Colonial morphology, Gram 
stain and biochem. reactions also used t 
characterize organisms. Many strains other. 
wise typical showed, even immediately after 
isolation, neg. oxidase reaction. Culture 
oxidase-pos. when freshly isolated, often log: 
this character upon aging. With newly iso. 
lated organism, characteristic diplococcys 
morphology and Gram-neg. may, for some 
time, be variable in cultures more than 24 hr 
old. All strains rapidly produced alky. op 
agar in presence of sugars commonly used for 
differentiating species of genus Neisseria 
None of strains formed indole or nitrites, an 
all able to grow at 22°C.—Ralph E. Noble. 


all residential constr. in hundreds of defens 
areas. Effective in privately-financed defen 
housing as well. WPB does not directly over. 
ride local or state plumbing ordinances 
Merely grants no priorities for materials enter- 
ing defense housing unless conforming to stds 
Objective to conserve critical materials, yet 
provide adequate health protection. Wher 
conflicting with local codes, latter may bh 
changed or ignored, or above stds. adopter 
“by reference’ by cities involved. Mair 
points covered under vents and venting are 
material; protection of trap seals; stack vents 
required; vent stacks required; distance of traj 
from vent; dual and group vents permitted 
main vents, size and length; size of back am 
relief vents; frost closure; and vent terminal 
location.—Ralph E. Noble. 


An Analysis of Sanitary Facilities in the 
United States. J. M. DALLA VALLE & ROLL 
H. Britten. U.S. Pub. Health Rpts. 97 
1604 (Oct. 23,'42). Report summarizes data 
on san. (toilet) facilities collected in Natl 
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ered confined to households with at least one 
person related to head. Urban areas data re- 
fect accurately conditions in urban communi- 
ties generally. Rural data, however, defi- 
nitely represent only counties for which infor- 
mation available. 14% of urban households 
included were without private inside flush 
toilets; more than half (8°) used privies. 
Smaller cities show much larger percentages. 
South fared worse than rest of country. 
Colored households there showed highest per- 
centages. Close relation existed between type 
of san. facility and rental (or value). Certain 
data for rural areas.—Ralph E. Noble. 


Cross-Connections Between Potable Water 
Supply Systems and Sewerage Systems. J. 
R. HorFert. Sew. Wks. J. 14: 3: 604 (May 
'42). More common cross-connections found 
in sewage treatment plants are flushing water 
pipes in sludge hoppers of Imhoff tanks, water 
seals on stuffing boxes of sewage and sludge 
pumps, water connections to Venturi meters, 
Parshall flumes and float chambers for flushing 
purposes, outlets for flushing sludge piping, 
digestors and pump sumps and connections to 
sampling lines operating on aspirator prin- 
ciple. Best remedy is gravity tank filled with 
potable water from above. Individual con- 
nections can be made through air-gap, or, if 
required under pressure, by temporary con- 
nection held in operator's hand. If possibility 
of contamn. exists, always the chance that 
possibility will become reality.—F. J. Maier. 


Cross-Connections in Plumbing and Water 
Supply Systems. 7he Contamination of Water 
Supplies and Methods of Corrections and Elimi- 
nation of Cross-Connections From the Plumbing 
System. A. A. KALINSKE. Wis. State Bd. of 
Health (rev. Purpose to assemble under 
| heading and present all-important problem 
of cross-connections in plumbing system, in 
simple terms easily understandable by one 
unacquainted with hydr. eng. Evils of cross- 
connections must be eliminated. If avg. citi- 
zen made to realize possibility and dangers 
therefrom, plumbing supervisors enforcement 
of regulations facilitated. Designersand mfrs. 
nust discontinue mfg. potentially unsafe fix- 
tures and appliances. Contamd. drinking 
water dangerous. To show clearly how back- 
siphonage and contamn. of water supply oc- 
cur, conditions producing vacuums and zero 
pressures in supply lines described under 
“Cross-Connections and Back-Siphonage in 
the Plumbing System."’ Then back-siphonage 
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through closet-bowl flush, valves discussed and 
illustrated in detail under ‘Pollution of Water 
From Toilets.” In ‘Other Cross-Connections 
to Be Found in Homes" author discusses 
under-rim supply fixture, dangers of safe 
and unsafe water supplies in homes, water- 
operated cellar drainers and floor drains with 
water supply connections. Section on “‘Instal- 
lations in Industrial and Commercial Build- 
ings’’ deals with fire-protection cross-connec- 
tion, condenser outlet connection, pump 
primer, bar and soda fountain equip., restau- 
rant dish-washer and other types of submerged 
inlets and direct cross-connections. ‘‘Hos- 
pital Equipment”’ includes under-rim supply 
fixtures, bed-pan washers, slop sinks, bidets, 
water filter and sterilizer, instrument sterilizer, 
aspirator and dental lavatory. ‘Other Types 
of Cross-Connections”’ includes drinking foun- 
tains, piping to swimming pools, lab. equip., 
chlorinator, frost-proof hydrant and air-condi- 
tioning equip. Remaining sections: Helping 
Prevent Water-Supply Pollution by Proper 
Operation, Maintenance and Design of the 
Water Supply Piping System; Discussion of 
Testing of Vacuum Breakers and Other Back- 
Siphonage Preventors, Fixtures and Devices 
Eliminating Cross-Connections; Requirements 
and Policy of Wisconsin State Board of Health 
Regarding Plumbing Fixture Cross-Connec- 
tions; The Wisconsin State Plumbing Code [as 
applied to auxiliary intakes, bypasses and 
cross-connections; Wis. well constr. code.]; and 
Vacuum Breakers and Anti-Siphon Devices 
Meeting Wisconsin State Board of Health _ 
Ralph E. Noble. _ 


Requirements. 


Protection 
ANON. Weekly 
Pub. Health 21: 105 (July 25, ’42). 
Health Dept. adopted resolution for protec- — 
tion of water supplies against poln. due to 
cross-connections with auxiliary or emergency 
supplies. Recognized that under emergency _ 
war conditions many may prove highly dis- 
astrous to civilian health. Resolution pro-— 
vides that all premises where inferior or pold. — 
water used for fire or indus. use shall furnish | 
and equip independent piping system for — 
drinking or domestic use, that inferior system — 
shall be painted or marked plainly so as to | 
identify pold. water system. Also required | 
that any dangerous water that may be con-— 
templated for use shall be reported to health — 
dept. in advance before any constr. has taken — 
place so that appropriate measures may be © 
taken to protect health of pub.—P.H.E.A. © 


Against Cross-Connections. 
Bul. Calif. State Dept. a 
Calif. 


Study and Application of Injectors. C. 
HERTER. Monatsbulletin (Swiss) 22: 103 
(May '42). Study of injectors for fountains 
made to det.: (1) pressure of actuating water 
in upward flow of apparatus; (2) flow of ac- 
tuating water or supply of water; (3) amt. of 
water aspirated and flowing back; (4) total 
el. of water (not over 14m. inthis study). In 
app. used, lower level of water kept const. by 
float valve. Vol. of input detd. by calibrated 
meter, output measured in calibrated con- 
tainer and pressures measured by std. manom- 

eters. Both submerged and non-submerged 
c, injectors used. Operation of these injectors 
similar to that of water operated aspirator 
pumps and well-known. Flow of actuating 
water found to depend only on upward pres- 
sure. Not influenced by variations in height 
of return flow. In spite of large no. of obser- 
- vations, rather difficult to obtain flow-pressure 
~ curve due to turbulent flow of water in curved 
effluent tube. In submerged apparatus, pro- 
_ tective screen had to be taken into acct., but 
curve nevertheless detd. with sufficient ap- 
_ proximation. For given height of return flow, 


STREAM POLLUTION 


Ohio River Pollution Survey: Supplement 
D—Industrial Waste Guides. U.S. Public 
Health Service (42). Final report to Ohio R. 
Com. comprised 11 indus. waste guides: 
_ brewery, cannery, coal washery, coke, cotton, 

distillery, meat, milk, oil, paper and tannery. 

These summarize information available on 
: poln. problems related to various classes of 

indus. in Ohio R. basin. Each includes: (1) 
abstract of essential features; (2) description of 
process covering principal operations; (3) raw 
materials and products enumeration with 
quant. relationships, including no. of em- 
ployees; (4) sources and quants. of wastes, dis- 
‘cussing waste-producing operations and estg. 
-quants. from individual process and total in- 
-dus.; (5) character of wastes, presenting anal. 
results of individual process and_ total 
composite wastes, discussing important char- 
acteristics; (6) poln. effects with principal ob- 
-jections to discharge of each waste to streams; 
(7) remedial measures with corrective measures 
involving within-plant recovery practice and 
waste disposal other than to sewer, treatment 
practice or in various stages of development, 
(8) bibliography; (9) note-taking form for data 
from indus. plants; (10) inspection report as 
prepd. by field engr. from note-taking form; 
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amt. increased rapidly for small pressure 
variation, then reached critical value at which 
it tended to stabilize itself, since turbulence at 
higher pressures tended to impede increased 
flow. Forgiven pressure, aspirated flow either 
smaller or greater than amt. of actuating 
water, depending on height of flow, but amt. 
aspirated never exceeds twice amt. of acty. 
ating water. Under pressure of 5 atm., used 
here, and for height of return flow of 0 to 1m, 
amt. aspirated twice amt. of actuating water: 
for 4 to 6 m., equal to amt. of actuating water. 
Use of injectors effects great economy of water 
without sacrificing desired effect. Injector 
may be placed in supply pipe or in discharge 
orifice of fountain to aspirate part of water in 
basin. Installation in fountain in Vevey, 
Switz., has three pipes supplying 70 injectors 
of special type mounted in small circle. Ae. 
tuating water allows elevation of water jn 
basin and also produces emulsification to give 
effect of white water. Total flow of actuating 
water 800 1./min. increased by aspiration by 
injectors to 2400 I./min. of water elevated — 


Selma Gottlieb. 


AND ITS CONTROL 


(11) flow diagrams illustrating indus. process 
steps, waste flows and recovery practices. 
Guides assist: (1) in work of field engrs.; (2) in 
estg. strength, vol. and sewered pop. equivs 
of indus. discharges; (3) in detg. indicated 
remedial measures and costs; (4) in soliciting 
unpublished information from engrs., chemists 
and others familiar with specific indus. wastes. 
Basic information on indus. wastes, including 
remedial measures, obtained from: (1) pub- 
lished literature; (2) private communications 
with engrs., chemists, munic. and _ private, 
equip. mfrs., indus. management, trade assns 
and others; (3) sampling and gaging results in 
present survey; (4) field engrs. reports on rou- 
tine inspections in present survey; and (5 
U.S.P.H.S. files. Jurvey methods: Std. pro- 
cedure by inspection and report, using classi- 
fied indus. form (I-1 to I-12) or misc. (I-M 
“note-taking form’’ and std. form of report 
shown back of each guide. At unique plants 
or those not comparable with others, samples 
collected for examn. and measuring or estg. 
flows. In no. of cases, samples of individual 
discharges collected at point of waste creation. 
Accurate information usually available on 
quants. of intermittent discharges, whereas 
sampling of total plant discharges dild. by 
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cooling and other waters would necessitate 
careful, long-time gaging and composite samp- 
ling. 2- to 10-day gaging studies made on 
several typical and unique indus. Special 
effort made to select those willing to supply 
detailed operating data covering period, so 
that gaging and anal. results correlated with 
plant operations. Sewered pop. equivs.: Ob- 
jectionable indus. wastes may contain: high 
org. or B.O.D. content; suspended solids; 
chems. toxic to aquatic life; excess acid, hard- 
ness or Salinity; taste- and odor-producing 
substances; undesirable coloring matter. Al- 
though no single measure of poln. applicable 
to all indus. waste types, B.O.D. most nearly 
satisfactory. Sewered pop. equivs. based on 
0.167 Ib. of 5-day, 20°C. B.O.D. per capita per 
day. In few cases, such equivs. based on 
suspended solids considered. Of interest to 
plants discharging to munic. treatment plants, 
particularly plain sedimentation, where sludge 
quants. important. Per capita contribution 
of suspended solids taken as 0.2 Ib./day. 
Remedial measures: Indus. waste poln. reduc- 
tion generally accomplished by one or more 
of following: (1) Changes within plant itself: 
May involve re-use of all or part of waste 
within plant, development of by-products, 
changes in plant processes, or merely greater 
care in plant operation to reduce amt. of waste 
discharge. (2) Treatment with munic. sewage: 
Many wastes effectively treated thus. Pre- 
treatment at source often necessary, or segre- 
gate certain portions within plant and exclude 
from munic. sewers to prevent damage to 
structures or treatment processes. (3) Treat- 
ment in special indus. waste treatment plant: 
Most plants use principle of sedimentation for 
removing settleable solids. Method (1) usu- 
ally most economical and commonly used. 
Some poln. remains and some expense in- 
volved. Method (2) simplest from indus. 
standpoint and most satisfactory for admin. 
of poln. abatement programs. Reduces no. 
of possible sources of poln. and concentrates 
responsibility for effective waste treatment. 
Usually necessary to make special provisions 
n design of munic. sewage treatment plant 
f appreciable amt. of indus. waste to be 
treated. Subsequent changes in indus. waste 
load sometimes causes difficulties. Method 
3) used when (1) insufficient and (2) imprac- 
tical. Separately collecting highly offensive 
oned. materials or wastes for special atten- 
tion, utilization or recovery often reduces 
ln. at great savings over treatment costs. 
‘hem. pptn. popular in indus. waste treat- 
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ment due to its ability to operate unaffected | 
by greatly varying loads and toxic materials 
and to lesser capital cost compared to biol. 
processes. Where removal of settleable solids — 
sufficient, problem not difficult, but satisfac- 
tory methods for relatively complete removal 
of B.O.D. available only for such common 
wastes as those from breweries, meat plant, 
milk plant and some canneries and distilleries. 
Pressing need for more efficient and econom- 
ical relatively complete treatment of other 
types of wastes.—Ralph E. Noble. 


Investigation of the Pollution of the Andro- 
scoggin River and Remedial Measures. 
Maine San. Water Bd. Bul. / ('42). Andro- 
scoggin R. 200 mi. long with several large 
tributaries. Drainage areas 3470 sq.mi., 2090 
above Rumford. Watershed sparsely settled. 
Numerous industries along stream mfr. cot- 
ton goods, pulp and paper. Lewiston, 40,000 
pop., largest municipality on drainage area. 
Avg. slope 61 mi. upstream approx. 6’ per mi. 
Annual rainfall about 40’. Pollution: River 
seriously pold. from Berlin, N.H., to Bruns- 
wick, Me., 135 mi., by indus. wastes and 
munic. sewage discharged without treatment 
at various points. Other minor poln. sources 
exist in main river and tributaries. Obnoxi- 
ous odors emanate during summer. Approx. 
96% of present poln. reaching main river due 
to indus. wastes. Approx. 92% derived from 
pulp and paper mills. 71° % in form of coned. 
sulfite mill digester liquors separable from 
other wastes. River Poln. Capac: Con- 
sidering value of stream for disposal of wastes 
and sewage vs. hazard to pub. comfort and 
health, conclude river should not be pold. to 
point of pub. nuisance but, at present, im- 
practical to reduce poln. to extent of making 
river below Berlin fit for fishing or recrea- 
tional purposes. Propose criterion for poln. 
control, at all times at all points, be maint. at 
approx. 2 ppm. D.O. This will not support 
fish life but will elim. putrefactive odors. 
Usual O, resources and factors influencing its 
deg. of soln. discussed... Estd. avg. of 135,000 
Ib. of O2 per day absorbed from air between 
Berlin and Brunswick to replace O2 loss by 
poln. with substantial excess. Nature of 
B.O.D. and influencing factors discussed. 
Tables show Oy deficits likely to occur from 
June to Oct. inclusive, while over yr., avail- 
able O2 about equals demand. Remedial 
Measures: Std. of 2 ppm. D.O. at and above 
Brunswick not met in recent summer months, 
and previously mentioned objectionable con- 
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ditions prevailed. Primary purpose of inves- 
tigation to study remedial measures, pres- 
ent cost ests. thereof and det. satisfactory and 
econ. soln. Constr. of sewage treatment 
plants, elaborate plants or unproved processes 
for indus. waste treatment, or storage reser- 
voirs for diln. water, not recommended. 
Recommend sepn. of concd. sulfite process 
digester liquors at 3 large paper companies and 
bldg. lagoons for storing concd. wastes during 
month of high temp. and low streamflow, until 
cold weather and high streamflows adequate 
to provide satisfactory diln. Further recom- 
mend co-op. action by industries in co-ordi- 
nated regulation of river san. conditions under 
direct supervision of san. engr. and under 
general supervision of Maine Sanitary Water 
Board so far as its authority permits.—Ralph 
E. Noble. 


A Study of the Stream Pollution Problem 
in the Roanoke, Va., Metropolitan District. 
P. H. McGauuey, H. F. Etcu, HERBERT 
WILLIAM JACKSON & CROSWELL HENDERSON. 
Va. Poly. Inst. Bul. 35 (May ’42)._Investiga- 
tion made of poln. characteristics of Roanoke 
R. as of June 40 to May ’41, some 22.5 mi. of 
river from upstream of Salem to about 14 mi. 
downstream from Roanoke, being included in 
survey. Above Roanoke, river has drainage 
area of 388 sq.mi. Wastes, present to signif. 
deg., included domestic sewage contributed 
by pop. of approx. 100,000 and indus. wastes 
from tannery and large viscose rayon plant. 
_ Data presented supporting conclusions that 

river unfit for recreational purposes, detri- 
mental to fish life and injurious to hydr. ma- 
chinery, and that indus. wastes produce great- 
est pollutional effect on stream chemically and 
physically, while domestic sewage most im- 
_ portant bacteriologically. Some recovery of 
stream evident at last sampling station down- 
stream, particularly in D.O. content, to lesser 
deg. in nitrates present and plankton indica- 
tors of poln., but to no evident deg. from 
standpoint of bact. poln. Report divided 
into 2 parts: Part J deals with physical and 
chem. test of waters, san. bact. examn. of 
waters and plankton of waters and muds. 
_ Presents graphically and in tabular form re- 
sults of 8 weekly field and lab. chem. tests and 
18 addnl. anals. made at monthly intervals, 
latter including bact. examns. and particu- 
larly complete planktonic studies. Part 2, 
dealing with microscopic invertebrate and 
_ vertebrate faunae and toxicity of viscose ef- 


fluent to fishes, reveals incident of vertebrate 
and invertebrate faunae correlated with ob. 
served characteristics of stream.—P.H.E.4. 


Suggestions for Prevention of Pollution of 
Waters by Oil Field Wastes. III. Dept. Pub. 
Health & San. Water Bd. (Rev. '40). 
Powers and Duties of Board. Poln. Defined: 
Duty to study, investigate and det. ways and 
means of elimg. from state streams and waters 
all polg. substances and materials; also to det 
methods of preventing poln. detrimental 
pub. health or health of animals, fish or 
aquatic life, or detrimental to practical use of 
waters for recreational purposes. Waters 
pold. if qual., after reasonable treatments, im. 
paired for pub. supply, bathing or recreational! 
purposes as result of liq. or solid substances 
discharged therein; provided waters reason. 
ably capable of serving said purposes before. 
Also considered pold. if obnoxious odors result 
from such discharge near bldgs., roads and 
lands occupied or used by humans, unless bd 
determines discharge legal. Also pold. if qual 
impaired for livestock use, kills or injures fish 
life when waters previously practical for said 
purposes. Suggestions for Poln. Prevention by 
Oil Field Wastes: (1) Provide slush and reserve 
pits of adequate capac. and constr. located s 
as not to receive surface drainage; (2) use oi 
saver when swabbing wells and swab oil int 
tanks whenever possible; (3) prevent oil over- 
flow from flush pits when swabbing well into 
pits; (4) block off oil, mud or other waste from 
well out of control, permitting none to enter 
creeks, rivers or lakes; (5) remove oil from 
slush pits and fill upon completion of well 
(6) promptly repair all leaky pumps, stuffing 
boxes, lines, tanks and connections; (7) drain 
all oil from wet strings of tubing to a pit; (8 
keep all well cellars and other oil sump: 
pumped out; (9) prevent escape of oil drained 
from bleeder valves or spilled at loading racks 
(10) provide fire-walls of satisfactory capac 
and constr. around all tank batteries and other 
oil storage tanks; (11) use only approved typ 
rainwater drain through fire-wall; (12) us 
pipe or diked ditch to carry B.S. |sic.} fron 
storage tanks to burn pit; (13) provide satis 
factory burn pit or sump for collection anc 
disposal of B.S. drained from storage tanks 
(14) keep all ditches and pits cleaned and re 
paired; (15) sub-surface brine disposal most 
satisfactory disposal method in IIl.; (16) solar 
evapn. of brine unsatisfactory in III. except as 
temporary expedient; (17) brine disposal by 
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controlled diln. practically no application in 
[ll.; (18) construct brine lagoons so they will 
not receive surface drainage or allow seepage; 
(19) keep leases clean. Continued objection- 
able poln. will constitute just cause for taking 
definite action against offenders in accordance 
with San. Water Bd. law.—Ralph E. Noble. 


Oil Pollution at Norco. Anon. La. Con- 
servationist 1: 5: 6 (Apr. °43). Ordinary 
sepn. methods failed to remove nitrogen bases 
and acid oils formed as waste product at 
petroleum refinery and allowed oxygen deple- 
tion, odors and unsightly banks in receiving 
stream dug as borrow pit for important high- 
way. Neutralizer, to break emulsions by agi- 
tation with steam, and 2 new oil-water sepa- 
rators, all costing at least $29,000 installed, 
prevented further poln. reaching stream, ex- 
cepting algal clusters, which grow in separa- 
tors, occassionally dislodge and carry small 
amts. of oil. Accumulated sludge deposits, 
contg. 30,000 ppm. oil, still keep stream foul; 
their removal by dredging stopped as danger 
tonearby roadbed. Tank car washings, contg. 
molasses, edible oils and petroleum from an- 
other plant in vicinity found to reach stream 
through overdrained separator pit, otherwise 
adequate.—A. A. Hirsch. 


A Revolution in Pickling Methods. A. 
McLeop. Sheet Metal Indus. (’40) p. 715. 
Description of de Lattre process for pickling 
metals used at some Belgian factories. In 
process, discharge of waste pickling solns. 
avoided, and poln. of rivers and streams elimd. 
Action of pickling ferrous metals in sulfuric 
acid dissolves oxides of iron from surface of 
metal and ferrous sulfate formed in soln. 
Content of sulfuric acid in bath therefore de- 
creases and content of ferrous sulfate increases. 
In usual processes, when content of ferrous 
sulfate reaches about 300 g./l., bath discharged 
to waste or regenerated by cooling so that 
crystals of ferrous sulfate separate out. Dis- 
advantages of pickling with sulfuric acid are 
that high temp. necessary, deposit of carbon 
retained on pickled surfaces and, as content of 
iron salts increases, deposit of partly dehy- 
drated ferrous sulfate formed on metal. Pick- 
ling with hydrochloric acid more costly than 
with sulfuric acid, but preferred at some works 
as it can be worked at lower temps. Pickling 
with hydrochloric acid continued until nearly 
all free acid disappears. To regenerate soln., 
temp. raised to 50°C. and sulfuric acid added 
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so ferrous sulfate and hydrochloric acid ; 
formed. Ferrous sulfate then partly removed 
by cooling mixt., but amt. in liquid gradually 
increases with successive regenerations. Qual. 
of pickled product may be adversely affected 
by absorption of hydrogen in metal; dangerous — 
fumes of hydrochloric acid produced. Inde _ 
Lattre process, pickling soln. contains ferrous — 
sulfate, hydrochloric acid and sulfuric acid. | 
Ferrous sulfate and hydrochloric acid react to — 
produce sulfuric acid and ferrous chloride, re-_ 
sponsible for pickling action of soln. Ferrous — 
sulfate removed by fractional crystn. when its © 
concn. becomes too high. Sulfuric acid con- | 
sumed in pickling process and only very ied. 


quants. of hydrochloric acid must be added. 
Gelatin, peptonized by hydrochloric acid, used 
as inhibitor. Liquid in washing tank soon 
becomes weak pickling soln. and, after used 
liquor regenerated, fraction of washing bath 
used to make up vol. of pickling soln. 
this process at 2 works in Belgium described. — 
Incrustation in cooling system negligible. 
Before war good market for cryst. ferrous sul-_ 
fate recovered. Possible uses for ferrous sul-_ 
fate include production of pigments by pptg. | 
iron hydroxide by means of zinc oxide, and — 
mfr. of sulfuric acid by direct decompn. of 
ferrous sulfate by heat. At one rolling mill 
in this country, annual consumption of acid 
280 tons; estd. that if de Lattre process intro- 
duced, annual consumption of acid reduced to 
196 tons. (See also following abstract.) 
W.P.R. 


Use of 


A Critical Discussion of the Data Provided | 
on the de Lattre Processes. Sheet Metal 
Indus. (’40) p. 829. Criticism of claims put 
forward for de Lattre process of metal pickling | 
(see preceding abstract). Reason to believe 
it is mainly hydrochloric acid which is de- 
stroyed in pickling, as it is the more active acid © 
and as the speed of the process and the cleanli-— 
ness of the pickled surfaces are typical of hy- 
drochloric acid pickling. If this is so, then 
process nothing more than regeneration of 
hydrochloric acid with sulfuric acid. Use of | 
inhibitor not confined to de Lattre process. 
Probable that, where large savings in con- 
sumption of acid reported due to adoption of 
de Lattre process, they are essentially due to 
use of inhibitor. If water in washing tank 
allowed to approach concn. of weak pickling 
soln., further washing will be necessary so that 
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posal of waste washing water. Economics of | copperas or discharged without further treat be \ 
processes for recovery of copperas require ment. In process recently developed, a copnjane 
careful study, since, if ferrous sulfate not to — structional material known as ‘‘Ferron”’ prepd| by ¢ 
be crystd. out, concn. of sulfuric acid can be _ Free acid and iron salts neutralized and pptd| Wet 
allowed to fall to lower figure. In de Lattre by addn. of alkali at controlled pH value ang! : 1 
process, ferrous sulfate recovered likely to temp. Ppt. passed through filter presses, deJ spall 
contain traces of chloride.—W.P.R. hydrated in pug mill and molded to any deJfimpt 
sired shape. Liquid from filter presses clear} liqu¢ 

Treating Pickling Liquors for Removal and can be re-used or discharged. Capitalj Seve 
of Toxic Materials. Gro. E. BARNES & and operating costs of plants for producing sri 


MaTtHEew M. BrarpecH. Eng. News-Rec. ‘‘Ferron’’ not high and ready market for final 
129: 496 (’42). Acid pickling liquors inci- product. In plants for reclamation of acid} C¢ 
dental to cleaning and electroplating opera- circulation of free acid introduces corrosiop| NOR 


tions when discharged after neutralization problems. No market for amt. of ferroug Sew. 
with lime into creek had toxic effect on aquatic — sulfate which would be produced if all steelsion 


life and caused unsightly lime deposits and _ mills recovered this material.— W.P.R. mene 
when discharged into munic. sewer system not 1 
interfered seriously with digestion of activated Utilization of Pickle Liquor. F. |. Vayjand 


sludge. Waste liquors contained Cu, Ni, Cr ANTWERPEN. Ind. Eng. Chem. 34: 1134 excee 
and CN~; and examn. of sludge from digestion (Oct. ’42). Booming steel production in war 150 
tanks showed considerable contamn. with sol. | time increases problem of disposing success. Also 
chromates and Cu in suspension, together fully of millions of gal. of pickling soln. contg}have 
with some CN~. Lab. expts. confirmed tox- iron sulfates plus acid. Bldg. material calle¢} low o 
icity of constituents on sludge digestion, al- ‘‘Ferron’’ being made from waste pickling} dition 
though apparently certain concns. of Cu after liquor by Colton-Rentschler process at Shared cond 
initial retardation of digestion, accelerate it. Steel Corp. plant. Has operated 2 yr. and to pr 
Metallic ions, with exception of chromates, treats about 25 tons liquor daily. Pickling} May 
readily converted by lime into less sol. hydrous _ liquor usually contains 17-25% ferrous sulfate ia so 
oxides and reduction of chromates to chromic — and 2-7% sulfuric acid. Collected in storage water 
form and subsequent removal as hydroxide by — tank, pumped to 2000-gal. rubber-lined agita, toler 
lime treatment seemed feasible. Treatment _ tion kettle, dild. to 2% acid and filler added] purif. 
process evolved consists of passing acid wastes __e.g., ground newsprint, asbestos, cinder, clay} beach 
through contact bed of scrap Fe to reduce or wood fiber, to 2-25% by wt. of batch} denie 
chromates, addn. of separately collected CN~ | Then neutralized with slaked lime at temp shoul: 
wastes, treatment with lime to pH 8.4 and above 140°F. After pptn. of iron hydroxide 
sedimentation. Sludge, which contains about and calcium sulfate, slurry, about 20% solids 
10% Cu, 2% Niand 20% Cr., disposed of by filtered on filter presses and reduced to 50% 
lagooning. Removal of Cr, Ni and Cu 95% moisture. Extruded from pug mill, cut inte 
or better. Up to 20,000 gal. of raw acid desired shape and dried in gas-fired oven at} Sta 
wastes can be treated per day. Fe turnings 300°F. In mfg. wall board, wood fiber used} June 
are loosened each day by means of a pipe as filler and moisture decreased to 25% usingl surve’ 
through which compressed air introduced and —_1500 psi. pressure on board press, then air4status 
occasional replenishment of Fe required.— dried. Effluent from recovery plant claimed! for dr 
Ca. not to contam. streams or sewers. pH about| plies, 
11, iron and heavy metals pptd. and bacteria privat 
The Reclamation of Waste Pickle Liquor. absent. ‘‘Ferron’’ made of densities from} dept. | 
J. H. G. WiLLan. Sheet Metal Indus. (’41) 20-125 Ib. per cu.ft. Lighter variety not so absenc 
p.487. Description of various methods avail- strong as denser, but satisfactory for wall provid 
able for treatment of waste liquor from pick- board and good insulating properties. Dense posed 
ling metals. Liquor contains free acid and _ variety very strongandcan be molded. Colo health 
ferrous sulfate. 3 main methods available for brown. Adding 2% starch increases rupture port n 
treating wastes. First method, acid and sul- strength 300%, and 8% asphalt emulsion in}report 
fate converted to sulfur dioxide and then to creases it 500%. 5% asphalt used in pracjreview 
sulfuric acid; second method ferrous sulfate tice. Material fireproof and can be sawedjevery | 
sepd. from mother liquor and then converted planed or drilled. Nails held firmly. Nonjin cha 
to sulfuric acid; and in third method liquid corrosive, takes paint and varnish, can be¢Many 
neutralized and then evapd. for recovery of — plastered and does not burn or decay. Canjtion re 
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treat4be waterproofed with 1-2% sodium silicate, 
, a Confanecessary treatment since material weakened 
’ prepd. by continual soaking or wetting with water. 
d pptd|Wet ““Ferron” can be mixed with clay about 
lue andi:1 and fired without prior drying. No 
ses, de spalling. Light, porous product with much 
any deJ|improved heat insulating properties. 500 gal. 
es cleaq liquor yield 1 ton ‘‘Ferron,” costing $9. 
Capit Several houses built using ‘‘Ferron” and no 
oducing serious drawbacks found.— Selma Gottlieb. 


or final 


of acid} Control of Pollution F = Sewage Effluents. 


NORMAN J. Howarp. Can. Engr.—Wtr. & 
a Sew. 80: 10: 17 (Oct. Pr Royal Commis- 
ill steel sion on Sewage Disposal, in 8th Rpt., recom- 
| mended that sewage effluents should contain 
not more than 30 ppm. of suspended matter 
J. Vayfand that 5-day B.O.D. at 65°F. should not 
+ 1138exceed 20 ppm. Suspended solids as high as 
in war4 150 ppm. permitted with dilns. up to 500 vols. 
success| Also stipulated that receiving stream should 
. contg| have 5-day B.O.D. not exceeding 4 ppm. be- 
1 called low outfall in order to maint. satisfactory con- 
dickling ditions at temp. of 65 F. under dry-weather 
Sharop| conditions. Very few Canadian plants able 
vr. andto produce effluent conforming to such stds. 
Pickling May be due to almost unlimited diln. available 
sulfate in some places. True that cheaper to treat 
storage water supplies than to purify sewage, but in- 
1 agita4tolerable situation often created at water 
added| purif. plant. In addn., water qual. at bathing 
er, clayj beaches often highly objectionable and citizens 
batch} denied privilege of bathing in water which 
- temp} should be ideal for summer recreation. _ Prob- 
droxide 
solids 
304 
ut inte A) 
ven at} State Codes. ANON. The Driller 16: 6: 6 
er used (June All states comprehensively 
% using surveyed as to well drilling or constr. code 
en air{status. Majority intermediate, with codes 
‘laimed| for drilling, constr. and change of pub. sup- 
1 about} plies, but none clearcut for both pub. and 
acteriaj private. Some illustrate capability of health 
s from}dept. to enforce private water supply stds. in 
not sdabsence of state provisions; e.g., La. san. code 
wr wall provides that plans and specifications for pro- 
Dense posed new systems be referred to state bd. of 
Colofhealth for approval. This limited legal sup- 
‘upturd port made effective by adopting U.S.P.H.S. 
sion in report on ground water supplies as guide in 
n pracjfeviewing requests for new wells. In Ohio 
sawedjevery local health dept. [presumably county] 
Nonjin charge of san. regulations for own area. 
can beMany local bds. adopted state dept.’s sanita- 


_ Canjtion recommendations for rural and urban 
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lem of discharge of trade waste into sewers 
serious problem. Many municipalities can- 
not demand curtailment of discharge of indus- 
trial wastes into bodies of water used as 
sources of water supply because of fact that 
municipalities themselves are conspicuous of- 


fenders.—R. E. Thompson. 


Planning Sewage Works for Postwar Con-_ 
struction. Jnterstate Sanitation Commission 
Controls Efficiency of Present Plants and Re- 
quires Plans for Future Construction. SEtu 
G. Hess. Sew. Wks. Eng. 13: 503 (Oct. 42). 
Pub. health dominant factor in war effort. 
W PB and FWA give pre ference to water sup- 
ply, then power, fire equip., sewage and access _ 
roads, in that order. Interstate San. Com., — 
authorized under N.Y., N.J., and Conn. laws | 
to control and abate poln. in N.Y. Harbor and — 
adjacent waters, can direct those not meeting 
compact requirements to proceed with works | 
for poln. abatement. Gen. concept incident — 
to policy formation appears to be that where 
existing poln. does not endanger pub. health, — 
creator thereof should, as soon as possible, — 
prepare complete detailed plans of necessary 
works for abatement, with complete specifica- 
tions and financial plan with which to proceed 
at propitious time or when fed. govt. = 


inducement. As part of educational program, 
Com. recognizes value of inspecting actual 
poln. conditions by groups. Impressions more 
vivid and effective than photos or description. 
Other phases discussed.—Ralph E. Noble. 


AND GROUND WATER 


dwellings. Iowa, Ala., Kan., Tenn., 
Va., Ind. and W.Va. use educational bulletins. 
In Neb., with almost complete code, pub. 
water works must meet U.S.P.H.S. stds., 
while wells in cities or villages must meet state 
health dept. stds. State sanitation regula- 
tions, however, do not provide enforcement 
for urban wells. In few states having genuine 
well drilling code for both pub. and domestic 
water supplies, provisions differ widely; e.g 
Ark. code pertains to pub. and semi-pub. water 
supplies while Minn. specifically states private | 
supplies to large extent, at one time or another, _ 
part of pub. Minn. Manual of Water3Supply 


Sanitation comprises all different methods*of _ 
water sanitation in various states, assembling _ 
as a unit requirements and other pertinentin- 
formation for all types and/sizes of water sys- _ 
te ms. 


Colo. regulations well "drilling, 
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pump and water system installations. Bd. of 
health favors complete codes to aid well 
drillers. All Fla. waters under state bd. of 
health jurisdiction. In Utah, well drillers 
must obtain well drilling license annually from 
state engr. Jbid. 16: 7: 6 (July ’'42). II. 
Wisconsin Code: Granted clearcut authority 
to control constr. of wells for private use, state 
bd. of health set pace in formulating and 
putting into practice set of rules and regs. 
keeping private water supplies safe, and im- 
portant industries stabilized. Its code most 
comprehensive of all. Part J. Begins with 
full reprint of Wis. statute (ch. 162, ‘‘Pure 
Drinking Water’’) dealing only with constr. of 
private wells. Neither sets up stds. nor issues 
regs., but instructs bd. of health to do both. 
Extends authority over all well types by de- 
fining well drilling as industry and procedure 
to obtain ground water from well by digging, 
boring, drilling, driving or other methods, in- 
cluding all constr. work and installation of 
well casings for protection against poln. 
Addnl. powers given bd. include: (1) toemploy 
competent supervisor and assts. to supervise 
and inspect all well drilling operations and aid 
enforcement of all laws, rules and regs.; (2) to 
conduct expts. for advancing tech. knowledge 
and detg. cause of ground water poln.; (3) to 
inspect all water supplies for human consump- 
tion, order corrections and repairs, or discon- 
tinuance of any well found contamd.; (4) to 
require any driller or other person responsible 
for water supply to have water anald. by state 
lab.; (5) to prep. and print such codes and 
bulletins as necessary for pub. health safety 
and betterment of the industry; (6) to provide 
upon request of any well owner or driller, 
recommendations for obtaining safe water sup- 
ply for human consumption. Remaining pro- 
visions of act concerned with driller permits 
and with penalties, law on wasting artesian 
flow, and list of laws, regs. and codes affecting 
water well industry. Part II. (Rules and 
Regulations) begins with statement of basic 
principles—where well constructed to supply 
ground water, safe and fit for human con- 
sumption and prepn. of food products, constr. 
shall be: (1) adequate in size and depth to 
afford necessary supply of ground water where 
available; (2) permanent and durable and ac- 
cessible in location; (3) made in good workman- 
like manner, according to approved methods 
and stds. to give adequate protection against 
any contamn.; and (4) located in surroundings 
maintainable in san. condition without undue 
effort. One section pertains to water anal., 
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requiring same on: (1) completion of 
constructed well; (2) completion of repairs gf 
alterations to well, pumping equip., or wef P" 
surroundings; or (3) whenever bd. requests § 1 
Another relates to pub. water works systems "0 
making clear that well constr. code does ny well 
govern design, constr. or equip. of any welkg ct 
used as part of such systems. Pub. wate§ 4??? 
supply defined as one serving 10 or mong “4! 
premises of mixed ownership. Points oy§ 
that problem of cross-connections governed 
by water works and plumbing codes. Logg well 
tion: Wells shall be located: (1) at higheg§ @" 


point in premises consistent with gen. layoy anal 
and protected against surface wash; (2) as fa-§ SUPP 
removed and in direction opposite to under. relat 
ground flow from any known or probable imfor 
source of poln. as gen. layout permits; (3) gf [Us 
least 25’ from all sewers, unless latter cop} Whil 
structed of c-i. pipe with leaded joints, wherf 4" 
min. of 10’ distance to be maintd.; (4) not les SUI 
than 2’ from all bldgs. and projections there. han 
from; and (5) reasonably accessible for clean “8° 
ing, treatment, repair, test, inspection, ete) AUS 
Wells for drainage purposes forbidden. Pro. publi: 
tection when under constr., diams., use of OP 

tion. 


screens and liners for drilled wells considerabh 
detailed. Regs. on constr. of bored, drive supp! 
and dug wells given. After completion, ever Code 
well shall be sterilized, flushed, tested fog PUMP 
yield, sealed watertight and owner notified of ¥4¢ 
completion by driller personally or by lette§ is» 
Within 30 days after completion, driller mush 0°! 
submit to bd., on forms provided: (1) diagrang "8 V" 
of premises giving location of well with refe 
ence to bldgs., cesspools, rivers, lakes 
other possible poln. sources; (2) log coveri 
all essential constr. details; (3) owner’s n 
and address and actual location of premi 
Permanently or temporarily abandoned w 
must be properly filled with specified materi 
and reported to bd. Well pits not forbid 
but to be avoided when possible. Any equi 
or appurtenances, permanently installed, sh 
be joined watertight to well casing at point: 
entrance. Drilled well power heads mount 
substantially over well but not on approveg 
‘‘pitless’’ pumper units must be certain di 
tances above floor according to type of pu 
and mounting; must maint. adequate annu 
clearance around well casing above floor ‘ 
have base adequately protecting well openi 


and permitting casing to project waterti val | 
above floor to pump base. All pressure Inter 
tems must have petcock or similar valve pplicat 
tween pump and pressure tank for sampli pm . 

wate 


Hand pumps must be connected waterti 


: 
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upon base flange attached rigid and watertight 
to casing. If pumping equip. with moving 
parts in well below 10’, water must be de- 
jvered through pipe enclosing parts and dis- 
tinctly separate from casing irrespective of 
well diam. All pumping equip. must be pro- 
rected from freezing by heated pump rooms, 
approved underground pipe arrangements or 
drain in pump pipe below frost line. Part II/: 
Virtual handbook of instructions for driller 
jjustrates and discusses development of safe 
well supplies, cement grout, constr. planning, 
testing casing for leakage, artesian wells, water 
yal., sterilization, pit elimn., co-op. water 
supplies and geol. data. Minn. manual, as 
elated to private well constr., contains only 
information, “‘principles,’’ and instructions. 
Ituses ‘‘should’’ where Wis. code uses “‘shall.”’ 
While latter covers only private wells, Minn. 
manual includes pub. systems. Chief merit, 
it supports drillers’ efforts to sell qual. rather 
than inferior well constr., educates pub. and 
jiscourages unethical drillers. Jbid. 16: 8: 6 
Aug. '42). III. Conservation: Mich. code 
published by Mich. Well Drillers Assn. ‘‘in 
coop. with”? depts. of health and conserva- 
tion. State has stds. for pub. ground water 
supplies, but no control over private ones. 
Code includes sections on: wells and constr., 
pumps and installation, geol. information on 
water supplies, gen. information and tables. 
Wis, Minn. and Mich. codes complete and 
thorough. Not only contain provisions cover- 
ing virtually every aspect of well constr., but 
many considerably detailed and illustrated. 
Fla.’s brief code is chapter of state san. code, 
incompletely approved as yet by state bd. of 
health which controls all Fla. waters and, 
therefore, all well constr. Thus, code pro- 
visions have legal force. Code merely a series 
of gen. rules, details of conformance thereto 
being driller’s responsibility. Utah’s ap- 
proach entirely different being based on con- 
grvation of most valued natural resource 
rather than health protection. Surface sup- 
plies being scarce, underground ones needed 
for irrigation as well as human and animal use. 
Each yr., drillers must obtain from state engr. 
non-transferable drilling permit and post $500 
penal bond against violation of rules and regs. 
Inaddn., no well drilled, repaired, cleaned or 
lepened until owner receives written ap- 
oval from state engr. after driller files notice 
{ intent, giving complete details, including 
pplication no. to appropriate water. Latter 
ives clue to whole situation. Utah declared 
l waters above or below ground on prop- 
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tion. Inaddn., necessary to publish notice in 
newspaper to give neighbors chance to sien 
rights if encroached. N.M. declared waters — 
pub. property but limits to underground 
streams, channels, artesian basins, reserv oirs — 
and lakes with reasonably detd. boundaries. 
Appropriation notice also filed and publicized | 
by owner but drillers not compelled to make 
reports or obtain permits. J/bid. 16: 9: 3 
(Sept. '42). IV. Compliance. Utah, Wis., 
Ill. and N.Y. issue water well permits. Pur- 
pose of latter is compliance with law. a 
N.Y., licenses (permits) required only on | 
Long Island where ground waters greatly _ 
depleted by overpumping. Water levels seri-— 
ously lowered and many wells turned salt, — 
giving rise to conservation problem in which © 
drillers must file intent to drill and description — 
of job, with logs after completion. 


erty, requiring permit for intended 3 


State 
dorsement gives permission to proceed but _ 
under endorsement requiring application, — 
owner must obtain permission. Granting — 
latter detd. by proposed capac., total on one — 
property being limited to 100,000 gpd. In 
Ill., driller permits issued yearly. Constr. 
permits required of owner or driller for pro- 
posed wells, mainly on water wells for health 
dept. information. In Wis., permit not re- 
quired for obtaining ground water supply on _ 
owned or leased property, but well and work 3 
shall conform to law. Bd. of health approval 
required on all constr. financed by FHA, In- 
Fla., driller makes application but work not | 
begun until proposed constr. approved by 
chief san. engr. Cutting samples and logs 
required after completion. Every state keeps 
strict control over pub. water supplies, prac- 
tically all having rules and regs. re constr. of ; 
wells for pub. and semi-pub. use. Plans for — 
munic. systems, whether supplied from surface 
or underground, usually must be submitted to 7 
state bd. of health for approval before constr. — 
starts.—Ralph E. Noble. 

Some Structural Requirements for Sanitary _ 
Wells. Anon. The Driller 17: 1: 3; 2: 6 | 
(Jan., Feb. '43). I. Purity of water from 
underground sources depends upon adequacy _ 
of safeguards of structural part of well. Safe — 
ground water procurement and any scheme | 
for permanently safe well constr. must pro- 
vide effective means of avoiding poln. and for _ 
max. use of natural purifying processes. 
Under natural ideal geol. and hydrol. condi- _ 
tions, satisfactory water obtained by driven 
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constr. Under these conditions, it provides 
moderate water supply generally adequate for 
single family domestic requirements. Pump- 
ing from any type of well creates depression 
in adjacent water level, termed zone of influ- 
ence. Pumping effect called de-watering. 
As water enters moving ground water, course 
of direction changes from downward to hori- 
zontal where it remains in upper horizon. If 
entering water pold. and level near well de- 
pressed by pumping, depth of vertical zone of 
poln. extended directly proportional to amt. 
of drawdown. Well constructor, therefore, 
insures water safety by extending watertight 
constr. to suitable depth below dynamic level. 
Bored well next most economic type, but fail- 

~ ure of water supply continual hazard. Bored 
- type usable only in deposits sufficiently stable 
to allow opening from surface to water- 
_ bearing stratum until concrete pipe or similar 
material installed as curbing. Constr. pro- 
cedure results in annular space around curbing 
_ through which surface and sub-surface water 
can drain into well. Curbing joints usually 
- not watertight. Placing concrete seal around 
iron pipe within clay bed below upper gravel 
deposit prevents pold. water drainage into 
well. Drilled well constr. type best suited to 
all geol. conditions. Design detd. by follow- 
ing grouped conditions: (1) unconsolidated 
deposits like sand or gravel reaching to in- 
definite depths from surface and with yield 
sufficient to maint. dynamic water level at 
least 15’ above lower end of casing pipe; (2) 
stable deposits (clay) overlying water-bearing 
deposits (sand or gravel) 20’ or more to in- 
definite depths; static and dynamic water 
levels unimportant; (3) rock formations within 
50’ from surface. Water level importance 
- depends upon character and position of forma- 
tions. Principles of proper safeguards against 
: _ poln. when constructing drilled well in uncon- 
_solidated deposits same as those relating to 

_ driven point well. Casing watertight and ex- 
tended from suitable el. above permanent 
grade at well to point unquestionably below 
pe In. penetration. Usually at least 15’ below 
i dynamic water level when pumping at max. 
sustained “‘in service’’ rate, plus difference in 
el. between existing and lowest known water 
table. Sand and gravel prevent channeling 
and afford protection. Suitable depths of un- 
consolidated materials reasonably expected to 
afford sufficient protection are: fine sand, 20’; 
coarse sand, 40’; fine gravel, 60’; coarse gravel, 
80’-100’; very coarse gravel (?). II. When 
constructing drilled well in stable (clay, etc.) 
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deposits, annular space about casing unavoid. 
ably established. May remain partially open 
or become enlarged by constant water move. 
ment through it. Instance cited. To sea] 
annular space effectively, essential that open- 
ing be adequate to depth sufficient to insure 
proper placing of grout material. Many 
drillers establish drill hole with diam. at least 
4”’ larger than od. of casing pipe being jp- 
stalled, depending upon geol. conditions, vary. 
ing 20’-40’. Some maint. opening until driy- 
ing operations completed, then sufficient con- 
crete for collar placed at bottom of annular 
space. Remaining opening filled with puddled 
clay, usually slurry from drilling operations, 
In some areas, std. practice to keep large 
initial opening filled with slurry (drill cuttings) 
during entire driving operations. These prac- 
tices reduce no. of newly constructed unsafe 
wells from 39% to7% in yr. In 79%, follow- 
ing causes included: (1) insufficient grouting, 
10’ or less; (2) improperly placed grout ma- 
terial, annular space too narrow to permit 
effective grouting and use of unsuitable filler 
materials; (3) failure to grout below porous 
near-surface beds receiving drainage from 
sewers, drains, cesspools, leaching pools, barn- 
yards, etc. Condition serious menace to 
safety of water supply emphasized with dia- 
gram. Any combination of conditions in 
valving near-surface or dry gravel layer ex- 
tending to considerable depth and overlying 
clay bed sufficiently stable to maint. annular 
opening down to water-bearing deposit or 
rock, regarded hazardous. In all such cases, 
annular opening should be effectively sealed 
below sand or gravel layer. Placing concrete 
seal within clay or similarly impervious forma- 
tion below sand or gravel layer requires tem- 
porary casing through same. Involves more 
effort to complete well but desirable health 
insurance. Jbid. 17: 3: 6 (Mar. '43). IIL. 
Lime and sandstone principal aquifers in 
large sections of country. Many limestone 
beds nearly flat and frequently intersected by 
transverse and bedding joints, increasing 
permeability and water-bearing capac. In- 
portant, therefore, that well constructor be 
alert to possible fracture openings in this 
formation. Such openings in limestone com- 
parable to systems of innumerable __inter- 
connected pipelines of varied sizes in all 
directions. When principal openings un 
formly vertical and_ horizontal, entering 
water passes downward to join moving 
ground-water body. If vertical fractures 
predominate, water penetrates considerable 
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depth. With horizontal predominating, hori- 
zontal movement several miles possible, as 
attested when pea hulls pumped from well 
9 mi. from disposal point connected with same 
rock formation. Again, seasonal pumping of 
a large cannery well seriously affected most 
wells in same formation at 8-mi. radius. 
Creamery wastes which entered drainage well 
terminating in limestone appeared in spring 
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+ mi. away. Several recent instances of 
sewage poln. in wells causing numerous 
typhoid cases—many fatal. Thus, water 


movement through fracture systems may be 
rapid, extend considerable distance and be 
impure. Safeguarding Shallow Wells From 
Poln: (1) Where rock formations within 50’ 
of surface, thoroughly fractured and water 
table high, reasonable safety assured by 
carrying water-tight (cased and cement- 
grouted) constr. at least 15’ below well water 
level when pumpage rate equal to max. sus- 
tained probable demand. (2) Where water 
table or artesian head low (100’ or more) 
often possible to terminate water-tight constr. 
in impermeable or comparatively tight forma- 
tion at 50’ plus, preventing possible unclean 
water movement from overlying formations to 
underlying aquifer. (3) Where sandstone 
formation lies within moderate depth, utmost 
safety assured at min. expense by terminating 
water-tight constr. at least 20’ therein, es- 
tablishing natural filter for all surface water. 
Safeguarding Deep Wells: Most geologic struc- 
ture favors existence, procurement and maint. 
of safe ground-water supplies. Most diffi- 
culties man-made, e.g., improperly  con- 
structed, inadequately sealed, abandoned and 
drainage wells. Septic tank effluent disposal 
into fractured rock formations common. 
When drill hole intersects openings, direct 
connection established. Unless water-tight 
constr. extends sufficiently below dynamic 
water level, sewage pold. water may drain 
into well. Adverse conditions possible after 
well in use include gen. lowering of water 
table or artesian head, heavy pumping from 
nearby wells, over-pumping of ground-water 
supply, sewer or sewage disposal installations, 
idjacent dumping of contamg. wastes and 
nearby blasting. Remedial constr. usually 
consists of sealing openings through which 
inclean or unfit water enters. Because too 
small well bore hampers required operations, 
wner should first insist that bore terminating 
n rock be adequate for remedial constr. 
Generally should be not less than 6’’, to 
enable setting 34’ liner pipe with coupling 
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joints or 4’’ one with welded or flush joints in 
cement grout through such part of drill hole 
below initial water-tight constr. necessary to 
exclude undesirable water from well. If 
future deeper drilling of well anticipated, 
drillable liner pipe in lieu of iron will facilitate 
regaining full initial diam. of drill hole and, 
consequently, satisfactory addnl. constr. 
Ibid, 17: 4: 6 (Apr. '43). IV. Natural filtra- 
tion of water in course of movement from 
surface to and within ground-water body not 
confined to mech. “strainer action.’’ In hard 
rock formations (granite, slate, quartzite, 
marble, basalt, etc.) practically no percola- 
tion permitted formations _ fine- 
grained and very dense. Nevertheless, suffi- 
cient water for small needs may be obtained 
from cracks and crevices near surface; occa- 
sionally substantial supplies found at greater 
depths and some flowing wells obtained. 
Ground-water purity depends almost entirely 
upon filtration and associated purifying 
agencies. Deg. detd. by soil character, de- 
posits, formations, chem., biol. and other 
natural forces encountered in course of 
movement. In relation to ground water, 
functions of natural filter materials classified 
as: (1) mech. (strainer) action, separating 
coarse particles from ground water and (2) 
sedimentation and accretion, removing bac- 
teria by virtue of retention under influence of 
diln. and agencies affecting death rate of 
intestinal organisms. Sand, gravel and sand- 
stone formations natural filters purifying 
major vol.; clays and similar materials purify 
only small part of ground-water supplies. 
To protect shallow wells against poln. in 
water-bearing sand and gravel deposits by 
utilizing their filtering properties, essential to 
know something of involved mechanisms. 
Grossly pold. water percolates downward 
through dry zone above water table. Sus- 
pended matter including bacteria settles and 
accumulates on sand grain surfaces. Upon 
entering ground-water body, partially purified 
water moves with it. There, further settling 
and deposition occur while inclusion and 
adhesion prevent further bacteria 
tion. Prolonged sufficiently, processes even- 
tually remove all foreign and polg. material. 
Thus, retention a function of filter depth, and, 
as movement of pold. ground water horizontal, 
adequacy of filter depth detd. by distance be- — 
tween poln. source and well. Porosity of 
filter also factor. In locations where avail-_ 
able supply in relatively thin mantle of — 
unconsolidated materials overlying impervi-— 


because 
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ous deposits or rock formation, natural tween wells and poln. sources shown jp § 
filtering quals. of local deposits must be Table 1. Jbid. 17: 5: 6 (May '43), y J owe 
fully utilized to safeguard supply. Where Well should be located essentially upstream f @¢ 
hydrologic and geol. conditions permit, water from possible source of poln., provided that § 2 
safety primarily sought through adequate all conditions influencing ground-water moye. | “P* 
depth of watertight well constr., supple- ment remain unchanged. Heavily pumped, J!) ! 
mented where possible by natural protection comparatively shallow well, however, may | d 
from maintg. suitable distances from polg. be so placed as to deflect normal pollution) | @™ 
sources. Contrary to still prevalent errone- | movement or occasionally reverse it during vork 
ous belief, poln. does not spread in all direc- pumpage. Good practice to locate wells J 
tions upon entering ground water, but moves suitable distance from poln. regardless of | 4! 
with it as gradually narrowing stream. Free direction. Increasing pop. and decreasing § &¥" 
ground water moves laterally in direction of area restrict choice of site and compel greater scilit 
water table slope, usually according to gen. reliance on adequate well constr. in 
land slope. ‘‘Probable safe’’ distances be- of suitable location. In some areas onh ndi 
st- 
abl. 
rABLE 1 
ir Minimum Safe Distances Between Wells and Sources of Pollution t, * 
Source of Pollution Soil, Deposit or Formation Minimum Distance acilite 
From Well (ft.) tion O 
Cast-iron sewer with lead Clay or similar 10 dn 
calked joints for foundation, quip. 
and similar drains not con- | Fine sand or sandstone 20 to 40 served. 
nected to a sewage disposal 
. system Coarse sand to fine gravel 40 to 80 remist 
4 | Coarse gravel—fissured, Adequate distance Steri 
cracked or broken rock generally impractical JARRIS 
formation. ( 
Clay pipe sewer, grease trap, | Clay or similar 20 ind eqt 
sewer connected foundation | Fine sand or sandstone 40 to 80 re dri 
and similar drains, steel or |—- ——ferman 
concrete septic tanks of best | Coarse sand to fine gravel 80 to 160 fever, v 
construction | purr 
Coarse gravel—tissured, Adequate distance ealth d 
cracked or broken rock generally impractical tal bac 
formation. ind, occ; 
mstr. 
~ Cesspool, leaching pool, dis- | Clay or similar Pools will not function sually 
posal bed, steel or concrete |— vater CO 
septic tank of questionable | Fine sand or sandstone 60 to 100 ll proy 
construction and compar- 
able surface sources Coarse sand to fine gravel 120 to 200 um hyy 
~ st sat 
Coarse gravel—fissured, Adequate distance sonou: 
cracked or broken rock generally impractical ff to 2 tz 
formation. biter for 
Norte: Maintenance of the indicated distances enhances the probability of safety of a wate hto buck 
supply but does not insure it. Maximum safety is obtained through adequate construction df". Sor 
the_well augmented by maintenance of all possible supplementary safeguards. ur dire 
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gound-water supply in relatively thin mantle 
werlying impermeable formations. In such 
ses proper location with ref. to poln. only 
protection available. Aside from sanitation 
spect of well location, practical to consider: 
|) maint., possible remedial constr., reconstr. 
y deepening; (2) installation and maint. of 
umping equip.; (3) interference with constr. 
york, structures or usability of premises; (4) 
aterference with proper development of 
djoining premises. In recent years, new 
vices, materials and procedures greatly 
jcilitate locating well in full accord with 
equirements, without developing impractical 
onditions. Outstanding example, pitless, 
st-proof pumping equip. installation unit 
sabling thorough san. installation of recipro- 
ating pump in well anywhere on half acre 
st, affording unlimited choice of sites ac- 
essible and suitable with ref. to poln. Well 
gals with well vents properly extended 
acilitate pitless, san. and frost-proof installa- 
ion of suction, ejector, submersible and air- 
it pumps readily accessible for inspection 
nd maintenance. Practical to install such 
quip. in wells 15’ to 20’ from structure 
ved, insuring fair choice of locations not 
sterfering with constr. on, or usability of, 
remises served.—Ralph E. Noble. 


Sterilization of New Wells. Lewis E. 
farrnis. Neb. Munic. Rev. 216: 19 (July, 
12), One of most important duties in rela- 
on to newly drilled well is sterilization of well 
ad equip. before connection with storage or 
listr. systems. Little gained in sterilizing be- 
re drilling complete, casing in place and 
ermanent pump equip. installed. Seldom, 
ever, water from new well, even after several 
. pumping will pass U.S.P.H.S. or state 
ealth dept. stds. Water will show excessive 
tal bacteria, excess of ‘‘fer:mentative types” 
id, occasionally, Esch. coli introduced during 
mstr. and not present in actual supply. 
sually impossible to det. actual amt. of 
ater contained or rate of flow exchange in 
ll proper, thus rendering calcn. of dosage 
ipossible. Ordinary bleaching powder (cal- 
um hypochlorite), “‘HTH”’ or ‘‘Perchloron”’ 
ost satisfactory sterilizing agents. As non- 
isonous, use excess to accomplish purpose; 
to 2 tablespoonfuls of former, 1} to 1 of 
ter for each well. Mix powder with } cup 
ater to form slurry. Pour and rinse latter 
to bucket of water and stir with stick several 


hin. Some powder remains undissolved. 
ur direct into casing. Ineffective to pour 
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into pump piping as diffusion insufficient to 
sterilize casing. Soln. corrosive and might 
affect intricate or closely machined parts but 
non-corrosive when distributed throughout 
well. Let stand 12 to 24 hr., then pump 
several hr., or for 1 or 2 hr. at 2 or 3 intervals. 
May be necessary to repeat treatment in 10 
days. Important that effluent be chlorine- 
free by taste, smell or ortho-tolidine test before 
collecting bact. sample to assure accurate bact. 
examn. Initial sterilization of well does not 
preclude further chance for contamn. There- 
fore frequent and regular,checks of bact. qual. 


necessary.— Ralph E. Noble. 


Wisconsin O.K.’s Used Pipe, but It Must 
Be Sterilized. ANON. The Driller 16:10:10 
(Oct. 42). As war emergency measure, Wis. 
Bd. of Health approved using properly steril- 
ized reclaimed pipe for well casing. Must be 
inspected, approved and officially stamped by 
authorized bd. representative. Approval de- 
pends upon conformance to following require- 
ments: (1) wt. at least 90% that of new pipe 
of same diam.; (2) free from defects including 
pits, dents and bends; (3) thread on pipe and 
couplings clean and sharp, to fit and make up 
properly; and (4) sterilized. Sterilization 
must be done in presence of state inspector and 
according to following procedure: Sterilizing 
agent prepd. by mixing 1 lb. of chlorinated 
lime of 25% available Cl: (or equal) with 50 
gal. of clean water. Vol. of this soln. equal 
to } of pipe capac. put into pipe plugged at 
one end (wood plug permitted). Upon plug- 
ging other end, pipe laid level and rotated at 
least one full turn every 3 min. for 15 min. 
Soln. then discharged to waste. After pipe 
sterilized and officially stamped, shall be 
painted with lead oxide or aluminum paint.— 
Ralph E. Noble. 


Wire Rope Maintenance and Care. ANON. 
The Driller 16: 1: 7 (Jan. ’42). Material 
shortages compel drillers to get utmost possible 
use from all equip. Wire rope in cable-tool 
drilling transmits power from engine to drill- 
ing bit via band wheel, submitted to most 
severe abuses. When installing new line on 
drum, sometimes slack loops pull into kinks. 
Jerking rope around sharp edges of posts, sills 
or girts may form ‘‘dog-legs” causing excessive 
wear on top side of dog-leg when working up 
and down in hole. Too steady, pulling ten- 
sion, under sill or around too small sheave set 
in rig floor, may cause sharp spiral or curl. 
Improper and insufficient seizings of rope pre- 
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paratory to cutting or socketing and improper 
methods of mandrel socketing frequently de- 
velop tight and loose strands, resulting in un- 
even strand wear and single-strand snapping 
during operation. Newline should be ‘‘broken 
in’ by running tools in and out of hole a few 
times to seat strands on center properly to in- 
sure even load distr. to all strands in actual 
drilling operation. Such line will outperform 
one not thus broken in. Pinching groove in 
crown sheave worn small will wire 
fatigue-breaks. Uneven winding on drum 
causes most dog-legs. Excessive ‘‘side-swip- 
ing’ from wrap of rope as it goes on drum, 
sliding off previous wrap and resulting in 
straight-line’ fatigue-breaks along rope sur- 
face. Only one correct motion of tools for 
any one hole condition or depth to conserve 
wire line designed to give certain ‘‘reach”’ or 
have certain resiliency and elasticity to give 
tools necessary power. Over-reaching safe 
elastic stretch and running too loosely or too 
tightly cause unsynchronized motions of tools 
and wire line and early line failure. Jarring 
tools loose in cavernous holes overstress rope. 
Premature failure may occur from: (1) ex- 
cessive wear on one side of rope in crooked 
hole; (2) excessive abrasion by sharp sands or 
hard shale; (3) strong briny or corrosive fluids 
and gases attacking steel, to cause wickering 
or break-up from corrosion fatigue; (4) pro- 
longed drilling in hard or cave formations 
results in concg. peak stresses too long in 
localized sec. Sometimes reflected by ‘‘pull- 
ing out”’ of the lay, suggesting need for larger 
or stronger rope. No more adverse influence 
on wire line than insufficient lubrication. 
Continuous use in water, briny or corrosive 
fluids tend to cut consistency of lubricant and 
wash it from strands and core. Frequent lu- 
brication allows wires free movement, keeping 
stresses even during drilling and winding. 
When corrosive conditions severe, drawn gal- 
vanized wire rope, heavily lubricated, defi- 
nitely resists corrosion.—Ralph E. Noble. 


cause 


Final Report on Survey of Type of Line 
Used. Anon. The Driller 16: 2: 10 (Feb. 
’42). Report summarizes answers to ques- 
tionnaires sent to 7000 readers, re type of 
line used in well drilling. Wire drilling cable 
first introduced in 16. In’32, 62% of drillers 
used wire, 62.8% manila (many using both). 
In '40, 67% used wire, 24%, manila and 9% 
both. In Ariz., La., N.M. and Wyo., drillers 
use only wire drilling cable while those in 
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Mass., Nev., R.I., Utah, Vt. and W.Va, y 

manila only. For sand drilling in same y_ 
91% used wire only, 8.5% 
both.—Ralph E. Noble. 


Diary on a Deep Well Drilling Job. Cagy. 
TON M. Rosperts. Eng. News-Rec. 129: 928 
(Dec. 31, '42). Details given of difficultie 
re priorities, obtaining necessary materials and 
actual constr. of new well at Asbury Park 
N.J. Using 22” roller-type rock bit, hole 
drilled to depth of 40’ and 20” pipe installed 
and cemented in place. Drilling then cop. 
tinued with 17.25” roller bit, but at 900’ huge 
void encountered and cave-in developed under 
derrick footing. After filling cave-in with 
gravel, straw and concrete, 16’ pipe place 
and cemented to depth of 160’ below surfac 
and drilling continued until 11.75’ casing 
could be set to depth of 1072’ and grouted. 
Final operations were cutting of plug in bot- 
tom of casing, under-reaming and installation 
of 80-slot ‘‘Everdur’’ screen, 35’ long. Air 
pressure and surge block used to break down 
clay wall outside gravel pack. Well equipped 
with deep-well turbine pump and 30-hp. mo- 
tor; 24-hr. test showed yield of approx. 800 
gpm., 50 gpm. in excess of guarantee. Dam 
age of elec.-driven air compressor servin; 
other wells by elec. storm and subsequeni 
failure of antiquated steam-driven compresso: 
pressed into service necessitated installatio 
of addnl. deep-well turbine pump in anothe 
well. When airline removed from well, an- 
nular space between it and 10” casing found 
to be practically filled with Fe deposited from 
water. New pump in operation 2 mo. ani 
operating costs show reduction of approx 
60%.—R. E. Thompson. 


Coliform Organisms Found in Private Wells 
E. H. GARRARD. Can. Pub. Health J. 34 
87 (Feb. '43). Of 174 L.B. presumptive pos 
tubes from 1400 samples derived with fer 
exceptions from private wells in Ont., 4 
failed to produce gas in B.G.B. Of these, 2 
showed no growth on E.M.B. agar and nr 
mainder little, atypical growth. 126 whi 
produced gas in B.G.B. gave good, but m 
necessarily typical growth on E.M.B. agar 
Sub-cultures from pos. B.G.B. tubes yielde 
47 Esch. coli, 47 Aer. aerogenes and 32 inter 
mediates. 42 Esch. coli and 1 Aer. aerogene 
cultures fermented L.B. with gas formationa 
44°C. As many of samples yielding Ae 
aerogenes and intermediate types were fro 
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surces close to possible intestinal poln., sug- 
ested that until such organisms definitely 
proved to be of soil or grain origin they should 


| be regarded as indicative of fecal poln. 13 refs. 


—R. E. Thompson. 


Methods for Determining Permeability of 
Water-Bearing Materials, With Special Refer- 
ence to Discharging-Well Methods. L. k. 
WenzeL. U.S. Geol. Survey, Water Supply 
887 (42). Permeability of water- 
bearing (w-b.) material and capac. to transmit 
water under pressure detd. by lab. or field 
tests. In lab., detd. indirectly by anal. of 
size, shape and arrangement of grains com- 
prising material or, directly, by observing rate 
of water percolation through samples. In 
field, detd. by tests of ground-water (g-w.) 
veloc. or by discharging-well methods, i.e., 
observing fluctuation of water table or piezo- 
metric surface in vicinity of discharging wells. 
Many specific variations of these methods de- 
vised to improve applicability. Thus, several 
formulas available for computing permeability 
from mech. anals. of sample materials and 
many different types of app. used for measur- 
ing percolation. Similarly dye, salt, other 
substances used to det. natural rate of g-w. 
movement. Several formulas developed for 
computing permeability from drawdown or 
recovery of water level near discharging wells. 
Report outlines gen. methods for detg. per- 
meability and includes some of more widely 
used variations of each. Includes bibliogra- 
phy of literature on permeability and laminar 
flow and list of U.S. organizations making 
permeability tests. 4 pumping tests to det. 
permeability of w-b. materials made in Neb. 
in connection with state g-w. resources in- 
vestigation by U.S. Geol. Survey, in co-op. 
with Univ. of Neb. Conservation and Survey 
Div. Three tests made in Platte R. valley 
near Grand Is., Kearney and Gothenberg; 
fourth in North Platte valley near Scottsbluff. 
Water-level fluctuations in many observation 
wells gave much data on behavior in vicinity 
of discharging wells. U.S. Geol. Survey, in 
co-op. with Kan. Geol. Survey, made similar 
pumping test in Ark. R. valley near Wichita, 
in '37. Permeability of w-b. materials at 
locations of 5 tests computed by several 
discharging-wells formulas outlined. Agree- 
ment within 5% on any single test. Included 


are description of pumping tests, permeability 
computations and records of water-level draw- 
downs in Neb. test areas.—Ralph E. Noble. 


5 LITERATURE 


Development of Ground Water Supply. J. 
W.SrmMarbD. Eng. Jour. (Can.) 25: 669 (Dec. 
42). To obtain large supplies of water from 
ground, important to est. capac. of water- 
bearing formations. Some ground waters not 
potable. Many methods of measuring veloc. 
of ground water flow. Modern well construct- 
ed in unconsolidated material consists of 3 
main parts: outer casing, inner casing and 
screen. 2 methods of drilling most frequently 
used for water wells are rotary and cable-tool. 
Object of development of well to increase fil- 
tering area through which water penetrates 
into well. During development, yield of well 
increases at same pumping level. In some 
cases, yields of from 10 to 20 times original 
output secured. Choice of pump must be 
with made care. Can now obtain pump to set 
in 12”’ casing to deliver more than 1000 gpm. 
at 80% eff. To avoid trouble and obtain 
quick practical results advisable to give same 
party whole water production job. Water 
guarantee cannot be given in rock well. Diffi- 
cult to locate water bearing fissure and no well 
can be expanded against rock walls (¢f. Jour. 
A.W.W.A. 34: 691 ('42)). Many important 
water-bearing strata tapped to feed large lo- 
calities, such as Long Island, Houston, Mem- 
phis and Salt Lake City. If wells too close 
they will interfere but, for reasons of economy, 
one may be forced to locate wells within cone 
of interference. By taking adequate meas- 
ures possible to restore important water strata 
previously overpumped.—H. E. Babbitt. 

Artesian Waters and Their Sanitary Con- 
trol. V.G. POMERANTSEV & M. G. PYSHKIN. 
Hig. i Sanit. (U.S.S.R.) No. 7-8: 19 (40). 
Expts. carried out in Orekhovo-Zuevo. Con- 
tamn. of artesian waters could take place as 
result of combining with piped water for tech. 
purposes. Daily san. control absolutely ne- 
cessary. In conditions of Orekhovo-Zuevo, 
most important part of san. tech. control is 
daily detn. of pH, of chlorides and of hardness 
which is due to carbonates. Complete san.- 
chem. anal. of artesian, ground and river 
waters should be carried out 4 times per yr. 
Parallel bact. control method should be 
carried out.—C.A. 


Criteria for Recognition of Sea Water in 
Ground Waters. RoGER REVELLE. Trans. 
Am. Geophys. Union (’41) p. 593. Modifica- 
tions in compn. of sea water on passing through 
soil due to base-exchange between water and 
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soil minerals, sulfate reduction and substitu- 
tion of bicarbonate or other weak acid radi- 
cals, and soln. of soil salts or pptn. of some 
constituents of water. Concluded that most 
reliable index of sea water intrusion is increase 
in Cl/HCO; ratio, especially where contamn. 
with saline wastes, evapn. and pptn. unlikely. 
GA: 


Western Ground Waters and Food Produc- 
tion. JoHN A. Biro. U.S. Dept. of Agric., 
Misc. Pub. 504 (Dec. ’42). Author stresses 
importance of ground-water supply to agric. 
in Western states, particularly where annual 
rainfall low, droughts real or potential hazards 
and irrigation economic necessity. Nature 
and mechanics of ground water explained. 
Knowledge and observance of Western ground- 
water law essential to planning and use of 
water. Courts generally consider 2 classes of 
ground water—underground streams and per- 
colating waters. Underground streams sub- 
ject to riparian or appropriation doctrines 
according to law of state involved. Percolat- 
ing waters those in ground other than those 
flowing in definite subterranean streams. 
English rule of absolute ownership, American 
rule of reasonable use and newer appropriation 
doctrine explained. Latter particularly ad- 
vanced in N.M. Any permanent stability of 
people on land requires practical, long-range 
balance between land and water. Usually 
obtained only through thoughtful planning for 
wise use of both land and water. Effects of 
unplanned developments in relation to ground- 
_ water use include poor distr., waste and in- 
_ efficient use., inefficient equip. and design and 
lack of land-water co-ordination. In com- 
- parison, projects cited where planning pays 
_ dividends. Author outlines planning process 
in Republican R. basin under Water Facilities 
- Program for 125,000-acre irrigation develop- 
-ment. Recommendations as to water and 
land use detailed.—Ralph E. Noble. 


Report on Water in Los Angeles Basin. 
Anon. The Driller 16: 11: 10 (Nov. °42). 
U.S. Geol. Survey concerned over possible 
_ deterioration of ground water supply in Los 
_ Angeles Basin of Calif. During recent years, 
total daily draft for all uses from wells in 
- Basin avgd. about } bil. gal. With increasing 
draft, salty water appeared in some Basin 
wells and along coastal edge. In co-op. with 
several local agencies, U.S.G.S. investigating 
to det: (1) whether ground water supply qual. 
deteriorating because of incursion of ocean 
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water, oil well brine, or indus. wastes; (2) deg, 
of continuation at present rates of withdrawal: 
and (3) deg. preventive or remedial measures 
feasible. Duplicate copies of unpublished 
report on, “Index of Factual Data From 
Water Wells on a Part of the Coastal Plain 
in Los Angeles and Orange Counties,” op 
deposit for consultation.—Ralph E. Noble. 


Summary and Review of Ground Water 
Levels in Louisiana During 1942. |. ¢ 
MAHER. Louisiana Conservationist 1: 4: | 
(Mar. '43). Periodic observations, begun jn 
’38, of levels and pressures in selected wells 
embraced 88 wells in 15 parishes during '42, 
Water stage recorders installed in 11 wells, 
Considerable part of program connected with 
war establishments. Bastrop well level was 
1.9’ higher in Dec. ’42 than in Dec. ’41 due to 
small decrease in consumption by paper mil] 
who developed supplemental surface supply, 
In 3 central La. parishes where consumption 
small, levels remained const. Levels at Alex- 
andria declined over 19’ during past yr.; new 
field being drilled for alleviation. Rice irri- 
gation wells in S.W. La. declined 2’ at Welsh, 
despite excessive summer rainfall. In vicinity 
of Lake Charles decline expected due to indus- 
trial expansion. Pressures of artesian wells 
in S.E. La. compare favorably with previous 
year. Holden well, originally 61 psi. in '39, 
highest record in state, now 55 psi. In straw- 
berry belt, artesian wells, used for irrigation, 
shut down during off seasons to conserve pres- 
sures. St. Tammany parish, with 1147 wells 
totaling above 35 mgd., recorded loss as high 
as 1 psi. Most concentrated withdrawal in 
East Baton Rouge Parish, approximating 53 
mgd. in summer. About 85% of industrial 
pumpage from 400’ and 600’ sands supply 
cooling water; level declined 150’ to 200’ since 
14, but rose 0.44’ to 7.71’ during '42 due to 
high summer rainfall. Artesian pressures in 
1000’ to 2550’ wells declined 9 to 7 psi. and 
required turbine pump installations. At New 
Orleans, only fresh water sand is at 700’ and 
contains brackish water in part of area; lower- 
ing of levels may permit encroachment.—4A. 


A. Hirsch. 


Regional Water-Bearing Strata—The Bou- 
lonnais. J. SALMON & A. SALMON. Ann. 
Hyg. Publ. (Fr.) 18: 53 (’40). Discusses 
ground water resources and geology of dists. 
of Lower and Upper Boulonnais. In Lower 
Boulonnais water from springs or wells in 
Portland stone stratum requires disinfection 
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before use as supply. Waters from deep wells 
ysually of good qual., but may have high con- 
tent of mineral salts. Ground water of this 
region not sufficiently plentiful to be drawn 
on for supplies of any considerable size. In 
Upper Boulonnais water from wells in cre- 
taceous rock usually contamd. by infiltration. 
Springs rising from considerable depth may 
be suitable for supply, but supervision neces- 
ary after rain. Springs from shallow strata 
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Design of Hydraulic Structures Resting on 
Clayey Soils. A. N. Wtr. & Wtr. 
Eng. (Br.) 44: 54 (Mar. ’42). (Extract from 
Ann. Rpt. '39-'40 of Central Board of Irriga- 
tion, India.) Suleimanki weir of Sutlej Valley 
project founded on sand underlain with layer 
of clay about 10’ deep. Below again sand. 
Only one pile line under floor, located directly 
under crest at position of gates. Pile line 
bedded into clay but does not puncture it. 
This an illustration of correct design. In all 
works founded on permeable subsoils, pile line 
at downstream end of impervious floor con- 
sidered essential to secure work against under- 
mining. Depth of pile line detd. from two 
considerations: (1) exit gradient should not 
exceed safe limit, and (2) floor thickness 
should not be excessive. From study of many 
major works found that absolute max. uplift 
pressures do not exceed 75 to 82% of theo- 
retical. No data available for depth of scour 
inclay soils. C.B.I. Pub. No. 12 gives this 
depth as: R = 0.9 qi + f, where R = depth of 
scour,g = dischg. per ft. run., and f = Lacey’s 
silt factor. Recent study of scour at Rupar 
weir has shown that f may be ignored. To 
det. depth of scour at any particular locality, 
value of R so obtained should be multiplied 
by relevant factor to allow for local conen. and 
obliquity of flow, viz., straight flow, 1.25 R; 
moderate bend, 1.50 R; severe bend, 1.75 R; 
right-angle bend, 2.0 R. Geol. investigations 
by boring must be done in case of all hydraulic 
structures, more particularly those founded 
on clayey soils or on sands with clay substrata. 
Where work founded on sand overlying clay 
substratum, downstream pile line must never 
bed into clay substratum. Boxing in of 
foundations on flanks by means of sheet piles 
or deep walls will be desirable in all cases. 
Floor slabs downstream of crest or gate line 
should be designed for full uplift pressures in 
case of major works. For minor works, on 


generally supply water of poor qual. Bou- 
logne and many other towns use both deep 
and shallow wells to obtain ground water 
which is disinfected, yielding supply of good 
qual. Other places draw supplies from below 
greensand; these supplies require no treat- 
ment. Tables of anals. of water from some 
wells of dist. given. Problem of water supply 
could be solved for whole dist. by collective 
supply drawn from cretaceous rocks.—W.P.R. 
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predominantly clayey but homogeneous soils, 
floor slabs may be designed for } of theoretical 
uplift pressures. For those founded on im- 
pervious clays, with cut-off wall under crest, 
pressures under downstream floor will be 
negligible and floor thickness will be mainly 
matter of judgment, but should be adequate 
to withstand dynamic action of scour. Exit 
gradient for clayey soils may be taken as 1 in 3 
to 1 in 5 depending on proportioning of sand 
and clay. Depth of scour in clayey soils will 
presumably be less than in sands for same 
concn. of dischg. Scour depth appears to be 
independent of mean diam. of bed material 
but further studies must be carried out before 
final recommendation can be made.—H., E. 
Babbitt 


Permeability of Mud Mountain Dam Core 
Material. ALLEN S. Cary, Boyp H. WALTER 
& Howarp T. Harstap. Proc. A.S.C.E. 68: 
1089 (Sept. ’42). Moisture content of ma- 
terial when compacted had much greater in- 
fluence on permeability than did density of 
material within range of densities at which it 
would be compacted during constr. Wide 
range of void sizes may be imparted to soil at 
will, with no variation in density being neces- 
sary. So pronounced were effects of slight 
moisture differences on permeability of ma-_ 
terial that moisture control during constr. 
became of paramount importance, not so 
much for usual density control but for control 
of permeability of core material. Optimum 
water content is content at which max. density 
is produced in soil by specific amt. of compac- 
tion. Void ratio is ratio of vol. of inter-— 
granular space to vol. of solid particles in — 
given soil mass without regard to proportions 
of liquid, air or gas which may occupy the © 
space. Void ratio expressed as number does _ 
not define nature of voids. Numerically, | 
void ratio is measure only of total vol. of 
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voids. Void ratio may be reduced progres- Na 
sively by consolidating sample without ap- = reduction of pressure be 
preciably disturbing particle and void distr. neath nappe, in ft. of water; g = acceleration | lle 
These appear to be controlled by exercising of gravity; H, = head over top of gate corre. | may 
control of water content at which sample is sponding to pressure reduction p; Qu. = rate |ysed 
compacted into permeameter. Numerical — of air supply in cfs. at atm. pressure; B = }oolle 
void ratio appears to govern permeability at — Jength of weir crest, ft. Quant. of air re. [fixe 


upper and lower limits of water content at quired per ft. length for weir operating under | gate 


which materials tested, but at relatively — specified conditions of gate opening, head |ynd 
narrow range of water contents near optimum and pressure reduction beneath nappe js } Rolle 
enormous changes of permeability take place (CH,)3-84g0-5 Jem 
with no change in void ratio necessary. In 4 = ~~~ 5, in which C is const. for each nach 
detg. permeability of certain pervious founda- p ion 
tion materials sometimes impossible to obtain of dimensionless ratio vi. vis height | mach 
undisturbed samples or to test material in ae * nd | 
place, in which case common practice to det. of opening below gate, ft.; 47, head on center f B: 
permeability of remolded samples over range Of opening below gate, corresponding to pres. edges 
of void ratios. If series of tests is run on sure reduction p, ft. If discharge coef. of } reg 
samples of material compacted at various weir assumed const., ratio of increase in dis- J sate 
water contents, however, results will indicate charge (due to reduction of pressure beneath | mon 
degree of confidence that may be placed may be as ( I s 
predictions of seepage through foundation H bined 
materials.— Babbitt. which is head on weir, ft., and is head }/Eacl 
over top of gate for full aeration, ft. Discus. | duice 
Aeration of Spillways. G. H. Hickox. sion. Ibid. 69: 422 (Mar. '43). Jor W. hrive. 
Proc. A.S.C.E. 68: 1777 (Dec. '42). Direct JouNson: Air withdrawn from underside of |)” or 
result of insufficient aeration of overfall weirs  nappe by falling sheet acting as friction pump. [be o 
reduction of pressure beneath nappe due to Withdrawn air replaced from 2 sources: (1) air | Gates 
removal of air by overfalling jet. Reduction — that flows through vents to space under nappe; fon ct 
of pressure in turn causes several undesirable (2) air which, upon being drawn into down. spillw 
effects. First, increase of pressure difference — stream pool by both sides of falling sheet, | gates 
on weir itself. Reduction of pressure on © strikes channel bottom and circulates back | wheel 
downstream side may increase resultant load — and upward to space under nappe. Observa- top n 
on structure to point of failure. Second ef- _ tions of writer on 1’ weir indicated that quant. f ache 
fect, change in appearance of nappe which is of air withdrawn proportional to veloc. of be op 
depressed below normal position. In large — falling sheet or, within certain limits, to dis- | that 2 
spillways upper surface becomes ridged in charge. When deflector placed to prevent air } stock 
direction of flow and begins to entrain air from entering into space under nappe by any J readil 
instead of being smooth as for normal flow. method except through vents, quant. of air fwitho 
Nappe may break, allowing air to passthrough — withdrawn given by eq.: variat 
it. Assoon as this occurs, nappe springs back (CH,)3-*4g0-5 Babbi 
to normal position and process of air exhaus- qa = -————— 8 
tion and breaking of nappe repeated. Third, eae Fis] 
increase in pressure difference causing flow based on all available lab. and field data. | Jast. 
over weir and corresponding increase in dis- For certain head effect of preventing free ac- | Eng. 
_ charge coef. Information necessary (1) to cess of air to underside of nappe gives dis- } passes 
_ prevent excessive loads on spillway gates; (2) charge greater than that obtained by complete 2) fli 
_ to insure reliability of model tests; and (3) to aeration. Max. increase in discharge of 23% [seep 
provide criterion for necessary aeration of resulted with “adhering” nappe; “wetted 
measuring weirs. Found that relationship ynderneath” and ‘‘depressed” conditions gave | Hence 
_ between pressure reduction, air required and __ jncreases of 18°% and 6%, resp.—H. E. Babbitt. | Desig 
head over top of gate could be represented by ish m 
plotting Some Types of Modern Sluice Gates. P. |0/ ene 
(qa)** L. Bouc HER. Civ. Eng. (Br.) $7: 72 (Apr. there 
against B= 42). Principal factors affecting gate design oroact 
7 are span, depth and head of water. Simplest pass, | 
sluice gate of sliding type, with door and ven fl 
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‘ame o! mild steel or c-i., with or without 
ametal faces. When these impracticable, 
voller gates employed and deadweight of gates 
may be counterbalanced. ‘‘Fixed’’ rollers 
yed for gates of medium size and “‘free”’ 
ollers for largest and heavily loaded gates. 
fixed rollers roll on axles rigidly attached to 
ate structure; free rollers suspended in trains 
yd run on machined paths on portal frame. 
Roller gates sealed at sides by independent 
Jements, of which various forms include: 
machined facing strips on gate and portal 
fame; tubular seals comprising accurately 
machined tubes suspended at each side of gate 
and held by water pressure; and flexible seals 
{ Balta or rubber constr. attached to gate 
edges and extended over suitable faces on 
portal frame, against which seals held by 
yater pressure. No. of other types of gates 
among which may be mentioned hinged out- 
fll sluices, tilting gates, radial gates, com- 
bined tilt-radial gates, and drum gates. 
‘Each type illustrated.) Type of outfall 
juice with counterbalanced door very sensi- 
rive. Will function with head of only 1” or 
?” on culvert side. Greater sensitivity can 
be obtained by using large-diam. rollers. 
Gates will dischg. with only fraction of inch 
m culvert Drum gates suitable for 
gillway control of large dams. Small sliding 
gates usually operated by cross-bar or hand- 
wheel which rotates a nut, housed in casing on 
top member of frame, engaging a screw at- 
tached to door. Large roller sluice gates can 
beoperated by wire ropes which coil on drums 
that are rotated through suitably geared head- 
socks. Tilting and radial sluice gates can 
readily be arranged to work automatically 
without external power. Controlling factor 
variation of water level in forebay.—//. E. 
Babbitt. 


side. 


Fish Passes. Report of Research Com. of 
Inst. of Civ. Engrs. ANON. Wtr. & Wer. 
Eng. (Br.) 45: 25 (July '42). Modern fish 
passes may be divided into 4 types: (1) pool; 
2) flight of stepped pools, or fish ladder; (3) 
steep channel; and (4) lift or elevator. Fish 
may show definite distaste for one type. 
Hence design is not merely eng. and hydraulic. 
Design of entrance of pass is of importance so 
ish may readily find and enter it. Problem 
f energy dissipation enters. In pool type 
there must be no appreciable veloc. of ap- 
oroach at opening of lower pool. In channel 
vass, problem is to dissipate energy to secure 
wen flow at sufficiently low veloc. This type 
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of pass represented by several successful ex- 
amples in Belgium. Fish-lock or fish-lift not 
used in Great Britain —H. E. Babbitt. % 


Nomograph for Computing Elevations of — 
Stilling Basin Aprons. CLARENCE FREEMAN. | 
Civ. Eng. 12: 157 (Mar. °42). Trial-and- 
error methods normally used to det. theo- — 
retical apron elevations for spillway or conduit | 
stilling basins in which dissipation of energy _ 
obtained by hydraulic jump. This cumber- © 
some procedure may be elimd. by use of simple 
nomographs suitable for prelim. or approx. 
design. Constr. described. Nomograph ap- 
plicable to any design conditions where up-_ 
stream el. of energy gradient, tailwater el. and | 
unit discharge known.—H. E. Babbitt. 3 


Historic Accidents and Disasters. ANON. 
The Engr. (Br.) 174: 432, 452 (Nov. 27, Dec. 
4,142). The Bradfield Dam, Sheffield: When — 
dam failed Mar. 11, 1864, it released flood — 
which drowned 238 people and destroyed — 
property estd. at £200,000 in value. Dam — 
earthen embankment with puddle core. At 
highest point, dam rose 95’ above original 
valley surface; 12’ wide at top and 500’ wide | 
at base, with slopes 23:1. Puddle core — 
tapered from width of 4’ at top to 16’ at foot. | 
Dam contained 400,000 cu.yd. of earth and | 
designed to impound 114 mil.cu.ft. of water. 
Trial holes sunk at intended site showed that _ 
there had been disturbance of strata. Ac- _ 
cordingly, another site higher up in valley | 
selected. During excavation, trouble caused | 
by inflow of water from sides. Fact that 7 
percolation of water through strata increased 
by removal of overburden caused no apparent | 
misgiving. Puddle trench had to be carried | 
down to depth of 60’ below ground surface | 
instead of anticipated 10’. Two 18” c-i. pipes 7 
beneath embankment subjected internally to — 
full hydrostatic pressure of impounded water 
when valves closed. Thus, pipes called upon 
to bear force acting to pull them apart at 
joints. Sockets, therefore, cast with conical 
bores, with thought that lead would not be 
squeezed out. No collars cast externally on 
pipes. On Mar. 11, 1864, water within 3” of 
top of spillway. Weather preceding was wet 
and windy so that all low country had been 
inundated. On fatal day, gale blowing and 
wind and waves playing against upstream face 
loosened material, with result that puddle wall 
tilted forward causing crack in downstream 
face. Before shot could be fired to provide 
opening to facilitate escape of water, embank- 


7 


970 


ment burst. The Bouzey Dam: Design of 
dams of all forms subject in which guidance of 
math. must be tempered by experience. 
Even middle-third principle based on arbi- 
trary assumption, validity of which never 
proved. Bouzey Dam across River Aviere, 
near Epinal, France, provides example of dam 
in which middle-third principle was flouted. 
Dam masonry structure, 1732’ long in straight 
line across valley. It formed reservoir hold- 
ing 7 mil. tons of water. Dam designed to be 
66’ high above foundation on sandstone; 13’ 
wide at top, with this width maintd. for depth 
of 14’; whereafter downstream face turned 
with large radius to meet lower inclined por- 
tion which, at foundation level, had width of 
about 37’. Erection of dam begun in 1878. 
During constr. height of dam raised 63’. On 
Mar. 14, 1884, 450’ portion of dam slipped on 
its base and arched downstream, max. deflec- 
tion amounting to about 15’. Flow from 
springs below dam increased, at same time, to 
1700 gpm. Nothing done for 18 mo. and 
water level allowed to rise 7”’ or 8” higher. 
In autumn of 1885, reservoir drained and dam 
inspected and some repairs made. In Nov. 
1889, within 2 mo. of completion of repairs, 
water allowed to rise even higher than at time 
when slip occurred in 1884. On Apr. 27, 
1895, whole upper portion over length of 
nearly 600’ swept away. Flood destroyed or 
damaged six villages, no. of bridges, part of 
railway and drowned over 100 people and 
thousands of cattle. Engrs. proved dam ex- 
posed to tensile stresses near upstream face. 
Three factors—designer’s neglect of middle- 
third principle, inferior qual. of mortar and 
inferior qual. of stone—in conjunction, suff- 
cient to explain eventful history of Bouzey 
Dam. Infiltration of water beneath Bouzey 
Dam must be accepted as true. Alternative 
contemporary theory was that water pressure 
was admitted into horizontal crack in up- 
stream face at some level above base. Cur- 
rent opinion found addnl. factor in application 
of uplifting pressure applied to base of dam. 
Sixth factor may be conceived to be analogous 
to phenomenon of ‘‘creep”’ in metals. Expan- 
sion of lime mortar carelessly prepd. may con- 
tinue progressively for months after mortar 
laid. Disastrous failure attributed to this 
cause provided by bursting of Habra Dam in 
Algeria, in 1881, some 8 yr. after being brought 
into use. Bouzey Dam failed because of bad 
design allied with inferior materials and de- 
fective workmanship.—H. E. Babbitt. 
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The Analysis of the Failure of an Ear 
Dam During Construction. LEONARD Fray, 
COOLING & HUGH QUINTIN GOLDER. J, Ingt. 
Civ. Engrs. (Br.) No. 1: 38 (Nov. '42) 
Study of failure of earth banks begun simyl. 
taneously in three countries before last war 
One result was method of calcg. stability o 
earth bank usually known as Swedish method 
based on fact that when bank of cohesive 
earth fails it does so along approx. cylin. 
drical surface rotating about axis of cylinder 
Among most important methods of stability 
anal. advanced are ¢-circle and log spiral 
method. Cohesive soil is soil in which shear 
strength wholly due to cohesion between par. 
ticles and therefore same in all directions, be. 
ing independent of normal pressure on plane 
of shear. In practical case of anal. of failure 
position of arc of rupture can be observed op 
site. In design, however, position of arc of 
rupture not known and must be found by 
trial factor of safety being calcd. for no. of 
arcs until min. value found. Factor of safety 


F= sLR 


against failure along arc is: Wa 


which W = weight of earth in sliding seg. 
ment; d = lever arm of W about center of are: 
shear strength of soil along arc; L = length 
of arc; R = radius of arc. In frictional soil 
shear strength proportional to normal pressure 
on surface of shear. In Swedish method, sec. 
tion of earth divided into vertical slices and 
assumption made concerning position and di- 
rection of forces acting between slices. Prob- 
lem then capable of solution by graphical 
means. Referring to accompanying diagram, 
let bank section BCDB be divided into ver. 
tical slices, as shown. Forces on each slice 
are weight W, reaction Q across arc at bas 
(inclined at ¢ to normal, where ¢ denotes angle 
internal friction of soil and reaction Q is made 
up of normal reaction N and tangential fore 
N tan ¢) cohesion along arc, and forces E; and 
Ez exerted on slice by neighboring slices. For 
any slice disturbing moment is Wd = TR 
where T denotes resolved part of weight tan- 
gential to arc ab. Factor of safety of bank 
+ = . Proced- 
ure must be repeated until worst circle found. 
Possibility of slip below toe must not be over- 
looked. Swedish method of slices can be ap- 
plied to anal. of bank in which different ma 
terials occur, simply by taking different value 
for shear strength over parts of arc of rupture 


against slip is F = 
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Earth in different materials. In July ’37,dur- Swedish circular arc method capable of com- 
FRAN ing period of fine weather, failure occurred paratively simple extension to complex sur- | 
J. Inst, } gyring constr. of earth bank to form storage faces of rupture. Method particularly useful 

42). | eservoir at Chingford, Essex. Bank had _ in anal. of earth-fill reservoir dams with 
simul} ached height of approx. 26’. Section of —puddled clay cores.—H. E. Babbitt. 
st war, | puter sloped moved out over length of about 
ility of | 399’. Toe moved out 14’. No. of cores of Developing the Neversink Watershed. 
ethod, | oil taken from different parts of bank and THomMAsL.WELLs. Explosives Engr. 20: 166 
hesive } jundation soil. Weight of bank material (June ’42). N.Y. City Bd. of Water Supply 
cylin-} jetd. by weighing cores. Shear strength of | made $3,406,895 contract for stream control 
‘linder, } .ellow clay, select fill and puddle clay detd. and caisson sinking at proposed Neversink 
ability },y tests in lab. Water content detns. carried | Dam and Reservoir site in Catskills. Present 
spiral } yt on all samples. Trace of failure surface phase comprises: (1) Constr. of 2000’ rolled 
1 shear} owed that shape of slipped mass departed embankment coffer-dam to be incorporated 
i-om normal cylindrical form. Reason was it into main dam structure. (2) Driving 30’ 
ns, be-Fyould be expected that surface of failure diam. concrete-lined, circular diversion tunnel — 
| plane} ould tend to pass through yellow clay and 1435’ through rock in east abutment, with | 
failure 
ved on 
arc of 
ind by 
no. of 
“safety 
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puddled core rather than through stronger connecting 45° inclined tunnel. (3) Sinking 2 _ 


bank material. EExamn. of shape of probable — reinforced concrete caissons to bedrock on J 
5 madepsutface of failure indicated that 2 circular arcs _ center-line of proposed main dam. (4) Ex- y ; 
11 force tangential at point of contact, one R = 39’ — cavating cutoff trench on center-line of future 4 - 
Ey and land other R = 288’ gave close agreement. dam structure. — Neversink Reservoir will ¥ 
_ ForpMethod of anal. capable of extension to more — draw on 93-sq.mi. watershed of Neversink R. _ 
= Tp fomplicated surface of rupture. Instructive to produce water, 70 mgd., for relay through F 


to compare observed difference between shear 6-mi. Neversink-Rondout Tunnel to Rondout 
strength of clay at time of slip and at time Creek Reservoir, thence through 85-mi. main 
tank stripped. At time of slip, most of bank aqueduct. These 2 reservoirs will constitute 
roced- material in position about 37 days and mean prin. storage areas in first stage of Del. Water 
shear strength of clay 2.0 psi. Later samples Supply development, together making avail- 
taken after 8 mo. showed mean shear strength able 170 mgd. to N.Y. City area. Present 
€ OVE binder 26’ of bank to be 5.2 psi. Difference development designed to control Neversink R. 
be a hetween observed increase of 3.2 psi. and during constr. of maindam later. Coffer-dam 
nt ma baled. increase of 4.4 psi. attributed to uncer- _ to be included in main dam as part of upstream 
value ainty of extent of drainage layers and to toe. Diversion tunnel, besides bypassing 
uptUt bariability of material and its thickness. river around coffer-dam, will be connected 
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through inclined shaft with spillway channel 
of main dam discharging overflow to river 
bed below. Exploratory caissons and cutoff 
trench aid design of main dam by detg. depth 
of ledge rock, soil and water conditions along 
and under center-line of proposed structure. 
Caissons to be incorporated later into main 
dam cutoff wall. Diversion tunnel major 
item. All above features detailed. 
All pumpage water from constr. area, includ- 
ing diversion tunnel, caissons, deep wells, cut- 
off trench and other excavations, required 
settling and chlorination as safeguard to water 
courses below. Entailed provisions for set- 
tling basins and installing large capac. chlorin- 
ation plant. Permanent san. services part of 
contractor's responsibility. Modern san. sep- 
tic tanks and sand bed filtration erected to 
handle sewage, drainage, other dirty water 


Ralph E. Noble. 


constr. 


from constr. area. 


Cofferdamming for Giant Kentucky Dam. 
Joun H. D. BLANKE. Internatl. Engr. 82: 
165 (Dec. ’42). TVA engrs. laid bare wide 
bottom of Tenn. R. by constructing 2 huge 
cofferdams of unique design and excavating 
inside so another concrete and earth dam can 
be constructed for navigation, flood control 
and power generation. Dam 160’ high, 8650’ 
long; about 1800’ concrete, 6600’ earth en- 
bankment. Its constr. provided 9’ deep navi- 
gation channel 184 mi. upstream in which dis- 
tance river dropped less than 0.3’ per mi. 
Shoreline of river reservoir about 2000 mi. at 
reservoir level of 16’ below top of dam gates. 
\rea at top of spillwdy gates, 256,000 acres. 
Vol. 6,100,000 acre-ft. at top of gates; con- 
trolled vol. above low pool level, 4,570,000 
acre-ft. Extensive channel, camp facilities, 
4 railroad pier protection, river bottom at dam 

site, constr. quants., excavation of overburden, 

aggregate and concrete, uncovering site for 

dam, and such cofferdam constr., other details 
as pile-driving rig, cofferdam cells, foundation 
- treatment, unwatering of cofferdam, cell drain- 
age, maint. of pumping, cofferdam flooding, 
described.—Ralph E. Noble. 
The Appalachia Project of the TVA. C.H. 
Vivian. Compressed Air Mag. 47: 6723 
; (May '42). Project includes greater variety 
of hydraulic features than any previous TVA 
~ undertaking. $20,000,000 job will consist of 
150’ concrete dam from which water will flow 
through 8-mi. conduit, then drop through 2 
_ penstocks to turbogenerators and be returned 
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to Hiwassee R. Appalachia Dam will creay, 
lake extending 10 mi. upstream. Surface are, 
at full-pool level only 1150 acres. ‘Total stg. 
age capac. 62,500 acre-ft. 
Hiwassee, Chatuge and Nottely reservoirs ca 
insure min. supply of 2120 cfs. in abnormal 
dry yr. and 3000 in normal dry season. Frop 
Hiwassee Dam to Appalachia project rive 
flows 22.3 mi., falls 434. L. & N. R.R. track 
along river preclude dam constr. to back wate 
up to tail-water el. Instead, will constr. com 
paratively low dam just above where RR 
leaves canyon and divert river through cop. 
duit to power-plant downstream. Dam wij 
have deck el. of 1288’; normal full-pool el, 9 
reservoir, 1280’. Invert of conduit intake a 
el. 1212’. Water flow on avg. 0.0362% gra. 
dient, dropping 157.7’ between dam and pep. 
stocks opening at el. 1054.3’. Max. head a 
penstocks will be 216.3’. Combined max 
static head of 442’ will be reduced to 400’ afte 
deducting friction Excluding pen 
stocks, conduit will be composed of 42,20; 
tunnel and 1475.5’ steel pipe. Longest pip 
section 906.5’ from dam to upstream portal ¢ 
Tunnel divided into 6869 


losses. 


tunnel system. 
13,902’, 7702’, 12,772’ and 956’ sections 
Circular cross-section 20’, lined with | 


concrete. Geology, drilling, surge-chambe 
mucking and air-compression phases of projec 
detailed.—Ralph E. Noble. 

A Concrete Dam. CHARLES F. LAPworts 
Wer. & Wtr. Eng. (Br.) 45:3 (July 42). Con 
crete dam recently completed in south of Eng 
land is 45’ max. height, 325’ long at top wate 
level, and impounds 140 mil.gal (Imp.). Dar 
designed as gravity section with max. founda! 
tion pressure of 3.7 tons per sq.ft. Curved ir 
plan with radius of 500’ to upstream face 
Overflow is over portion of downstream fag 
of dam into tail-bay which joins original cours 
of stream. ‘Total cost of works about £60,00 
Work commenced in Mar. ’39, reservoir being 
brought into commission in Feb. '42.—H. 
Babbitt. 


Addition toa Concrete Dam. H. B. Wan 
Civ. Eng. (Br.) 37: 138 (July '42). Dam 
designed as gravity section, of mass concrete 
with precast concrete blocks for facing on eat! 
side. Curved in plan. Before 10’ in heigh 
added to dam, anal. of stresses made. Ob 
basis that dam was straight, max. tension 0 
upstream face is 28 psi. at } total depth. Dam 
being curved, tension will not be realize 
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During work, water was drawn from reservoir 
susual. Interesting to note that no silt had 
wllected at bottom of dam after years of use 
of reservoir. Constr. cost of original dam 
yas £20,000 and that of addnl. 10’, £5000.— 
E. Babbitt. 


The Somerset Dam, Queensland. ANoN. 
Surveyor (Br.) 102: 41 (Jan. 22,'43). Somer- 
zt Dam being built on Stanley R. immedi- 
ately above confluence with Brisbane R. for 
yater supply and flood mitigation. Dam is 
gravity structure, 1000’ long, 163’ high above 
gen. foundation level. Central spillway 250’ 
ing controlled by eight 16’ X 23’ sector 
Foundation generally sound blue por- 

Minor seams or joints treated by 


H. E. Babbitt. 


gates. 
phoryte. 
low-pressure grouting. 


The Scanlon Dam on the Lois River, Brit- 
ish Columbia. ANON. Engineering (Br.) 
154: 441 (Dec. 4, '42). Dam, located on 
Powell R. about 80 mi. north of Vancouver, 
yariable-radius, concrete-arch type. Max. 
height from bedrock 205’, total crest length 
680’, west wing wall 186.75’ and thrust block 
115.28’. Spillway will have 5 ‘“Taintor’’ 
gates 20’ wide X 21’ deep, and 1 ‘Taintor 
gate’ 10° wide X 9’ deep. Excavation for 
foundations started in May '40. Work in- 
volved 30,000 cu.yd. rock and river-bed exca- 
vation and placing of 61,000 cu.yd. concrete. 
-H. E. Babbitt. 


The Gebel Aulia Dam. ALEC GEORG! 
VaUGHAN-LEE. Wtr. & Wtr. Eng. (Br.) 43: 
40, 266 (Aug., Sept. ’41). To obtain more 
summer water in Egypt from White Nile, 
proposal put forward about 1910 to construct 
dam at Gebel Aulia, about 26 mi. above Khar- 
tom. Dam probably one of longest im- 
pounding dams in world, divided into masonry 
and embankment section; 5554’ and 10,850’ 
in length, resp. Sandstone used extensively 
in embankment All cement required 
mird. in Egypt, structure being first major 
public work of importance that has been con- 
structed throughout with Egyptian portland 
cement, mfrd. in accordance with British std. 
specifications. Solid dam constructed of gran- 
ite rubble masonry in 3 : 1 cement mortar and 
faced with granite mosaic. On both faces of 
solid dam three courses of heavy ashlar pro- 
vided to form corbels and to provide as wide 
roadway as possible. Constr. of sluice dam 
executed on similar lines to solid dam, except 


sec. 
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that it was pierced for 60 sluice vents, of | 
which 10 were not fitted with gates. The 50 — 
sluice gates are of Stoney, free-roller type, 
having clear opening 3.0 m. wide by 4.5 m. | 
high. 
heel posts, 18 m. wide, and 135 m. over floor. | 
Fish ladder consists of 9 water leaps, each 70— 
cm. high. Cost of work amtd. to £E1,984, 200. 
(LE1 = £1 Os 6.15d.)—H. E. Babbitt. 


Dam at Cruz de Piedra, Argentina. Car- 
Los A. Votpr. Civ. Eng. (Br.) 37: 99 (May 
’42). Urgent need to increase both potable | 
and irrigation water in neighborhood of San 
Luis. Govt. decided to carry out control works | 
on river Cuchi-Corral by means of dam at 
Cruz de Piedra. Site conditions are narrow 
gorge with rocky banks, with alluvial bed 20 | 
m. deep in river to crystalline bedrock in 
stream bed. Main dam Ambursen type 117 
m. long at crest level, with max. height of 36 | 


m. Width of top 2 m. Design of slab and 


Navigation lock 80 m. long between | 


counterforts based on that of Stony Gorge _ 


dam, built in ’30 by U.S. Bureau of Reclama- 
tion. Intake works located on right bank be- 
tween adjacent counterforts, c-i. penstocks 
being 0.80 m. in diam. and 22 mm. thick. — 


Flood water spillway, sited remote from main | 


dam, has length of 105 m. and capac. of 920 _ 
cu.m. per sec. 
finished in May ‘41 with contract value of 
$2,589,000.— HT. E. Babbitt. 


Corrugated Sheet-Steel Catenary Dam. 
Anon. Engineering (Br.) 152: 387 (Nov. 14, 
’41). Dam, located in Australia, has crest 
length of 270’, with 24’ greatest depth of 
water. Structure of interest because of nov- 
elty and advantages over more conventional — 
types. Can be constructed rapidly and at low — 
cost. 
deck type sometimes used in U.S., comprising 
triangular buttresses with semicylindrical cor- 
rugated steel sheets between them, curved 
away from water flow. Sheets thus in tension 
and hence use of term ‘‘catenary.” 
tied together by crest of dam. 
masses of concrete rest on more or less flat 


Works started in May '38 and © 


Buttresses 
As no large | 


surface, problem of hydraulic uplift not impor- < 


tant. Cost of dam likely to be only 3 or } 
that of gravity wall. Life guarantee of steel 
sheeting 15 yr. Anti-corrosive agent being 


exptd. on of such character that it improves 
in water and, by its use, life of steel sheeting 
may be prolonged to period exceeding that 
guaranteed by sheeting mfrs.—H. E. Babbitt. 


In some respects dam resembles fixed — 


War Production Board 


Office of War Utilities 
idministrative Letter to All Water Utilities—OW U-6—June 23, 1943 


MATERIAL FOR MAINTENANCE, REPAIR AND OPERATING 
SUPPLIES AND FOR CONSTRUCTION OF 


ESSENTIAL FACILIT IES 
1. Maintenance, Repair and Opera- As soon as your requirements can be 
tion determined, orders should be placed 


with suppliers using the rating and al- 
lotment symbol of U-1 and scheduling 
the delivery of materials about one 
month in advance of scheduled repairs, 
Promises of shipment against such 
orders should be obtained from each 
supplier. If unsatisfactory promises 
of delivery are received, the Water 
Because of the major importance of — Division of the Office of War Util: 
water supply to the nation’s war ef- ties should be notified immediately in 
fort, the Office of War Utilities has order that appropriate action may be 
provided, both through Utilities Order taken. 
U-1 and close co-ordination with man- In case of breakdowns or other 


The splendid co-operation of the 
water utilities during the past year in 
_ reducing to a minimum the use of ma- 
terial for maintenance, repair and op- 
erating supplies has been of great 
assistance to the war facilities con- 
struction program. 


ufacturers of utility supplies, arrange- emergencies requiring special attention, 
ments to facilitate maintenance of es- jt is proper, depending on the urgency, 
sential plant. It is sound policy for to telephone or telegraph the Water 
utilities to plan for a long war and to Division. To help you, we shall need: 


maintain equipment in good operating a. A description of the material or 
condition at all times. In order to be equipment required 
assured of receiving necessary repair b. Name and address of the supplier 
parts and material when needed, each and your order number 
utility should develop a sound main- c. Approximate dollar value of ma- 
tenance program so that long range terial or equipment 
planning by this office for scheduling d. Present preference rating and de- 
production and alloting of necessary livery promised 
materials may be put into effect. e. Required delivery date. 
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It is important that all purchase or- 
jers for material for repairs and main- 
nance placed before March 31, 1943, 
be re-rated with the preference rating 
and allotment symbol of Order U-1. 
It is suggested that you send a letter to 
aach supplier advising him of the re- 
sting and endorsing on your letter the 
Certification of Utilities Order U-1. 

If you take the initiative in the man- 
ger outlined, it will expedite delivery 
{ material required to keep your es- 
ential plant facilities in first class con- 
jition. 


2, Construction of Facilities 


Any minor addition or expansion of 
slant for which net material costs are 
less than $1500 in the case of under- 
sound construction and $500 in the 
case of other construction is defined by 
utilities Order U-1 as excluded from 
“construction.”” Therefore, under U- 
|, the materials for such minor jobs 
may be secured as “operating supplies.” 
“Construction” means any addition to 
or expansion of property or equip- 
ment having a dollar value for material 
inexcess of these limits for minor jobs. 
Net material costs are determined by 
subtracting the value of salvage from 
the actual cost of new material used. 


3. Replacements 


Utilities Order U-1 permits the re- 
placement of property and equipment 
unfit or unsafe for service without limi- 
tation on the dollar value of any single 
job, except for the dollar value restric- 
tion on total withdrawals of material 
in the same class in paragraph (f), and 
provided that the replacing equipment 
is of the same kind, quality and design 
as the equipment replaced, and is es- 
sentially of the same capacity. On each 
replacement job, the additional use of 
material having a dollar value not in 


July 1943 MATERIALS FOR MAINTENANCE AND CONSTRUCTION 975 — 


excess of the $1500 or $500 limits _ 
mentioned above for minor capital ad- | 
ditions is permitted under paragraph 
(h) (1) (iit), provided the job is not an 
extension of a pipeline to consumer 
premises. Replacement of a pipeline to. 
consumer premises is not an ¢. xte nsion 
of a pipeline, 

When essential additions or expan- 
sions of plant exceed the dollar value | 
limitations of work which may be done 
under Order U-1l, application should 
be made promptly on Form WPB- 
2774 [see p. 977]. Form WPB-2774 | 
replaces for all utilities all previous 
forms (such as PD-200, PD-200B, 
PD-1A and U-1 letter applications) 
used for applying for approval of con- 
struction of facilities. 

The supply and demand _ situation — 
with regard to various types of mate- — 
rial and equipment changes as the re- | 
quirements of the war program vary. 
Applicants for projects are reminded, 
however, that availability of manpower _ 
and transportation facilities must be 
taken into consideration as wellasavail- _ 
ability of materials and equipment. — 
Non-essential projects cannot be 
proved during this critical war period. — 


5. Requirements 7 


By July 1, 1943, the Office of War — 
Utilities must report requirements of ‘3 
water utilities for material and equip-— 
ment for construction of facilities for _ 
the period to the end of 1944. You — 
can be helpful by making applications — 
at once for essential projects you will 
require during this period. If full in- — 
formation is not yet available, you 
should write a letter to the Water Di- 
vision giving a brief outline of the type — 
of project under consideration, an es- — 
timate of the dollar value of material — 
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and equipment required and, if possi- material involved, should be addresse 
ble, a schedule for deliveries. to Office of War Utilities, War Pro 


In the case of any construction work duction Board, Washington, D.C., Ref 
which should be considered mainte- 
nance or repair but cannot be carried Your continued co-operation in thi 


out because of restrictions in Order 
U-1, water utilities may file a letter 
application for relief from specific pro- Very truly yours, 
visions of the Order [see p. 981]. In (signed) 

such cases, full details concerning the J. A. Krue, Director 
project, including the dollar value of Office of War Utilitie 


war program is appreciated. 


EDITORIAL NOTE 


The above letter is of great significance to all water 
works executives. It is highly important to the con- 
tinued functioning of America’s water utilities and to 
the progress of war production that you file with the 
Office of War Utilities, just as soon as is practicable, 
a complete description of the extensions which you 
deem vital to the functioning of your system through 
the end of 1944. 

Although the above communication indicates that 
the Office of War Utilities must file its preliminary 
report of water utility requirements by July 1, 1943, 
the request could not have been placed on the desks 
of water works executives soon enough for them to 
transmit information to the Office of War Utilities 
for its consideration before that date. Therefore, you 
should now proceed as promptly as possible to report 
_ your extensions requirements for the next year and a 
half to the Office of War Utilities. 
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AS of June 4, 1943, the WPB issued 
‘han amended form of Priorities 
Regulation No. 3 entitled “Uniform 
Method of Application and Extension 
f{ Preference Ratings.” Paragraph 
({)(2) reads in part as follows: 

“If any person receives an order for 
any item on List B, bearing a rating 
assigned for maintenance, repair or 
operating supplies (as shown by the 
symbol MRO or other prescribed iden- 
tification, or which he otherwise knows 
tohave been assigned for that purpose ) 
he shall not give effect to such a rating, 
and such rating shall be void.” 

List B includes 33 groups of items. 
Under Group 13, “Fire Protective 
Equipment,” are listed fire hydrants 
and indicator posts. This in effect nul- 
lifes the provisions of WPB Utilities 


Form W PB-2774 was introduced to 
the utilities field by an Administrative 
Letter, dated May 25, 1943, issued over 
the signature of J. A. Krug. It reads 
8 follows: 

“Effective at once, Application Form 
WPB-2774, formerly Form UF-30, of 
which a copy is attached, shall replace 
\pplication Forms U-1, PD-1A, PD- 
200, PD-200B, PD-200C, PD-685 and 
CMP-4C, but not PD-545 or PD-761, 
for all requests by utilities for author- 


au 


Application and Extension of Preference Ratings 


Priorities Regulation No. 3 Amended 


WPB-2774 
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Order U-1, under which water works a 
place orders for maintenance and re- 

pair needs for hydrants, ete., and makes _ 
it necessary for manufacturers to sus- _ 
pend action on orders for hydrants— 

and/or indicator posts rated under the | 
terms of U-1l until the situation is — 
clarified. The matter has been brought 
to the attention of the Administrator of | 
Order U-1 in the Office of War Utili- — 
ties and he has filed a request for modi- — 
fication of P.R. No. 3 to permit the 

filling of orders for hydrants placed 
under the terms of U-l. This situa- | 
tion continues as of July 1. Until the 
regulation is changed manufacturers — 
may require water utilities to obtain an 
approved PD-1A application or the 
recently Utilities Application — 


issued 


ity to begin construction, for priority — 
assistance and for an allotment of con- 


appeals from previous denials or from 
the restrictions of War Production — 
Board orders unless such appeals in-— 
volve construction. For example, do- 
not use this form when applying for: — 
1. Permission to exceed inventory — 
quotas or to establish new quotas for 


= 


| 
| 
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inventories (Use letter application.) 

2. Authority to schedule deliveries or 
make withdrawals from inventory of 
materials for maintenance, repair or 
operating supplies (Use letter appli- 
cation. ) 

3. Permission to purchase aluminum 
in its controlled materials forms, for 
maintenance, repair or operating sup- 
plies. (Use letter application.) 

“This new form does not replace the 
following application forms: 

1. PD-545, for authority to provide 
facilities (except communications fa- 
cilities) to serve individual houses or 
housing projects 

2. PD-761, for relief from the pro- 
visions of Order U-2 to permit the 


7 
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construction or installation of commy. 
nication facilities where the proposed 
construction does not exceed the dollar 
limitations contained in paragraph (¢) 
(1) (ii) and (c) (1) (iii) of Order U3 

“Copies of the new form may be 
secured by writing to this office [Of 
fice of War Utilities]. Arrangements 
have been made to have a supply avail. 
able in the field offices of the Wa 
Prouction Board. Since it is desirable 
to have all future applications for 
which it is applicable submitted on the 
new form, it is urged that you make 
immediate arrangements to secure 4 
supply. Reproductions of the form 
may be made by those desiring to d 


” 


so.” [See following pages.] 


mmy- 
posed 
dollar 
h (c) 
rU-3 
ay be 
Of. 
ments 
avail- 
War 
sirable 
for 
ym. the 
make 
ure 
form 
to d 
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9, APPLICANT'S REFERENCE NO. 


WPB PREFERENCE RATINGS 


BUREAU OF THE BUDGET NO. 12-R1136 
APPROVAL EXPIRES DECEMBER S$, 1943 


NITED S ES OF AMERICA 
ice WAR PR CTION BOARD 
ny UF 30 FFICE OF WAR UTILITIES 


FOR WPB USE ONLY 


APPLICATION FOR AUTHORITY TO BEGIN CONSTRUCTION, 
FOR PRIORITY ASSISTANCE AND FOR ALLOTMENT OF 
CONTROLLED MATERIALS FOR UTILITY CONSTRUCTION 


OwU SERIAL N 


office of War Utilities 


10: 
Washington, D. C. 

3 | INSTRUCTIONS - Retura original and two (2) copies 
to the War Production Board, Office of War Orilities, 
Washington, D. C., except that where instructions for 
nie : PD-200 applications require the filing of utility ap- 
plications with the PD-200, the utility sball 
Ps State)| it this form to the PD-200 applicant. Attach hereto any 
application which should be filed in connections with 
a this coastruction in order ‘to request: (1) relief 
from the restrictions of asy order of the War -Produc- 
1. BRIEF DESCRIPTION AND LOCA tion Board, (2) approval of a purchase order which 
from the War Productios 


requires specific approval 
Board before it can be placed with a manufacturer, 


6. TYPE OF UTILITY 


THIS APPLICATION IS: 
O initrat amMenpment RESuURMISSION 


IF RESURBMISSION OF PREVIOUS APPLICATION, 


GIVE FOR SUCH APPLICATION: 


OATE FILED WPS SERIAL WO. 


DATE FILED AND WPB SERIAL NUMBER ANY OTHER APPLICATIONS 
THIS ONE 


IN CONNECTION WITH THIS CONSTRUCTION 


BEING 


OR ITS PROPOSED USE, IS RELIEF 


OF ANY ORDER OF THE WPB? 


REQUESTED FROM THE RESTRICTIONS 
a. IN THIS APPLICATION (FOR COMMUNICATIONS ONLY) Ci ves C) no 
ODER NUM®ER 
A SEPASATE APPLICATION ATTACHED HERETO ves #0 
ORDER NUMBER 
A SEPARATE APPLICATION PREVIOUSLY SUBMITTED ves 


DES NUMBER 


CI ELEcTRIC C) water 
NATURAL GAS CI mF. Gas 
«STEAM HEATING COMMUNICATIONS 
7. FOR COMMUNICATIONS CONSTRUCTION, NAME AND 
ADDRESS OF PROBASLE 
& ce 
@. DATE UTILITY CONSTRUCTION STARTED OR IS 


SCHEDULED TO START 


DATE SCHEDULED FOR COMPLETION 


| 


9. ESTIMATED TOTAL COST OF UTILITY CONSTRUCTION 


PERCENT COMPLETED 


ITEM AMOUNT 


1F IN A SEPAPATE APPLICATION PREVIOUSLY SUBMITTED, GIVE DATE OF 
APPLICATION 
MATERIAL 
5. IF PROPOSED UTILITY CONSTRUCTION IS TO SERVE A CIISTOMER, GIVE 
STATUS OF CUSTOMER'S CONSTPUCTION, IF ANY, AS FOLLOWS: 
LABOR 


STAPTED UNDEP CONSTRUCTION COMPLETED O CONST®UCTION 


STATUS OF CUSTOMER'S APPLICATION FOR PROJECT RATING, IF ANY: 
CUSTOMER STATES NOT REQUIRED SURMITTED WITH THIS FORM 
SUSMITTED PREVIOUSLY DATE 
PROJECT RATING 


E 


we SERIAL NUMBER AND 


OTHER COSTS 


TOTAL 


SECTION - DESCRIPTION OF AND KECESSIT 


Y FOR CONSTRUCTION 


1. 


Purnish the following information, referring to the numbers of the following paragraphs: 


A detailed description of proposed construction or equipment, together 
of facilities to be provided. 


A statement of the relationship of the propased construction to existing facilities; show why existing facilities are is- 


with reasons for type, size and quantity or capacity 


2. 
adequate and consequences if proposed facilities dare not built. 

4. A detailed explanation of the necessity for the propased construction, including a statement of its relationship to military 
needs, war production, or essential civilian needs. 

4. If application is for construction to serve a customer, a description of the customer's plant, project or other property to 
be served and, where pertinent, quantitative data as to customer's preseat and estimated future requirements for utility 
service of the type covered by this application. 

5. A Statement explaining whether service can be rendered in any other way, or by any other producer or operator, with the use 
of smaller quantities of critical materials. 

6. If extensions or additions to outside plant are involved, a sketch showing the details of the proposed coastructions and its 
relation to existing facilities. 

7, A list identifying each exhibit or document attached. 

GPO—War Board 5726—p. i 
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SECTION C - MATERIAL REQUIREMENTS 


Do not type single epaced in Columns 6b to h inclusive 


TOTAL MATEPIAL REQUIRED MATERIAL ON WHICH 
FOR CONSTRUCTION RATING 1S REQuESTED! 
OESCRIPTION OF MAJOR ITEMS OF MATERIALS ] 
(Indicate type, size and unit nO. OF DOLLAR FOR WPR "0. OF DOLLAR =| FOR 
GROUP MINOR ITEMS VALUE USE ONLY (Month) units? value USE aay 
(a) (c) te) tf) (g) | 


TOTA 


Treat ing should be réquested on all material which must be purchased with the use of # preference rating, including material to be 
used from minimum inventory which is to be replaced Rating should not be requested for material available from your excess 
stocks, or expected to be obtained from excess stocks of other utilities 

Indicate the items for which allotment is requested in Section D, by placing an X after each such item in Column (f) 


GPO—War Board S726—5. 3 


2. An allotment of controlled materials is hereby made in the kinds and quantities aad for the quarters set forth in Section 2, 
Columas b,d,f, and bh as modified by any amendments appearing in Columns c,e,g, and i. The allotment number 


is hereby assigned for the procurement of those materials only. ' 
3. The applicast is hereby authorized to purchase from other producers or operators the material set forth ia Section C, Columns? 
and c as modified by any amendments appearing in Columns b and d, without thé use of a preference rating or allotment number 
subject to any exceptions or restrictions noted below. The authorization, in the case of producers under Utilities Order 0-1, 
cosstitutes a "specific direction" for the purposes of paragraph (i) of that Order, and in the case of operators under Utilities 


Orders 0-3 and U-4. Producers or operators with whom orders are placed should be so advised. 

4. The preference rating noted below is hereby assigned to deliveries of only those materials set forth in Section C in the amounts 
soted in Columns f and g, as modified by any amendments appearing in Columns f and bh, subject to any exceptions or restricticss 
noted below. This rating may not be applied to a delivery of material which can be obtained from the applicant's inventory it 
excess of a practical working minimum 


&. Bxceptions: 


SIGNATURE 


( 
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ot | 
FORM WPB=277% FORMERLY UF-30 (5-21-43) PAGE OF PAGES Ord 
SECTION D - ALLOTMENT OF CONTROLLED MATERIALS and 
Show below the quantities of controlled materials which must be shipped each quarter to you or your contractors, and to your secondary v 
consumers for the manufacture of Class A products, in order that you may meet the tentative schedule for this construction as shows » prov 
Item 8, Section A. Do not include amounts of controlled materials to be withdrawn from inventory aot to be replaced or amounts toy at 
obtained from anotber utility, sor controlled materials required for the manufacture of Class B products to be incorporated in thy mut 
construction. IMPORTANT: Specify Quarters) 
QUARTER 194 QUARTER 194 QUARTER 194 QUARTE® 19% for 
CONTROLLED MATERIALS ALLOTTED ACLOTTEO ALLOTTED 
REQUIRED (Lv. Blank) REQUIRED (Lv. Blank) REQUIRED (Lv. Blank) REQUIRED (Lv. Blan to e 
(a) (ce) (f) (g) (mh) tt) 
STEEL (Tons - 2000 Lbs) vent 
1. CARBOW (2001-2061) 
2. ALLOY (2501-2561) shou 
)PPEP—RASE ALLOY (Lbs .) 
& STRIP (3011) 
3 3 — 
4. ROOS, BARS & WIRE (3021) | 
5. TUBING & PIPE (3042) sucn 
OPPER PRODUCTS (Lbe.) 4 
6. BRASS MILL (3051-72) gual 
7. WIRE miLL (3101) der 
COPPER & Cu-BASE ALLOY (Lbs. ) 
8. CASTINGS (3201) relie’ 
ALUMINUM (Lbs .) 
9. CASTINGS (4202-4218) conti 
10. IF OTHER, SPECIFY FORMS OR 
SHAPES quest 
CERTIFICATION - THE UNDERSIGNED HEREBY CERTIFIES THAT HE 1S THE APPLICANT OR THAT HE IS] SE€CTiow 3514) OF venti 
AUTHORIZED TO EXECUTE THIS APPLICATION ON BEHALF OF THE APPLICANT; THE QUANTITIES AND RE— | STATES CRImIWAL ve 
QUIPED DELIVERY DATE(S) SPECIFIED ARE NOT GREATER NOR EARLIER THAN NECESSARY FOR COMPLETION | SEC. 80, MAKES ITAC 
ON TIME OF THIS CONSTRUCTION, THE FACTS HEREIN SET FORTH, OR APPENDED ARE TRUE AND CORRECT | FEWSE TO MAKE A witcrutcy FanMmllale 
TO THE BEST OF HIS KNOWLEDGE AND BELIEF STATEMENT OR REPRESEWTATION 
ANY DEPARTMENT OR AGENCY OF Te Sarv 
BY NITEO STATES AS TO ANY 
OATE SIGNATURE AWD TITLE OF AUTHORIZED OFFICIAL WITHIN ITS GURISOICTION, that 
ic 
SECTION E - FOR WPB USE ONLY 
re 
AUTHORIZATION OF CONSTRUCTION, ASSIGNMENT OF PREFERENCE RATING AND ALLOTMENT NUMBER, que 
AND ALLOTMENT OF CONTROLLED MATERIAL the ( 
1, The applicant is hereby authorized to proceed with the construction or installation described herein, subject to all applicable 
orders and regulations of the War Production Board and to any exceptions or restrictions noted below. shoul 


l, 


ng n 


nose 


Orders U-3, U-4 and U-5, coastitutes an exemption for the purposes of paragraph (b) (3) of Order U-5 and related provisions of shoul 


nly, 


An 
ernins 
elief 1 
Irder 


| 


| to be 
excess 


iT 
as 
OURTS tobe 
ted in thy 
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ALLOTTED 

(Ly. Blan 


\ TATER utilities (hereinafter termed 
Producers”) submitting appli- 
ations for relief from the restrictions 
of Paragraph (f) of WPB Utilities 
Order U—1 on inventories, withdrawals 
and deliveries in some cases fail to 
provide sufficient information to per- 
mit determination of the justification 
jor the requested relief. Permission 
to exceed the U-1 restrictions on in- 
ventories, deliveries and withdrawals 
should not be requested by producers 
except when their circumstances are 


such as to make it impossible to safe- 


guard the supply of utility service un- 


der wartime conditions without such 


pplicable 


>ctios D, 


rictics 
is 


relief. Critical material shortages still 
continue and no Producer should re- 
quest authority to maintain larger in- 
ventories or use larger quantities of 
materials than are absolutely neces- 
sary. Where circumstances are such 
that the Producer finds it necessary to 
request relief from the restrictions of 
the order, the following information 
should be supplied : 


1. Inventory: In requesting permis- 
sion to establish specific practical work- 
ing Minimum inventories in excess of 
hose permitted by U-1, the Producer 
should state, by control class totals 
only, the dollar value of his 1940 in- 


An unofficial (but reliable) statement con- 
cerning the procedure to follow in obtaining 
elief from the restrictions of WPB Utilities 
Order U-1. 


\pplications for Relief From U-1 Restrictions 


ventory, the inventory permitted by | 
U-1 and the inventory required for 
his present essential needs. The Pro-— 
ducer should explain the reason why it — 
is necessary to request higher inventory 
bases than are authorized by 
This explanation should cover 
amount of plant for which his inven- | 
tory furnishes protection, the relation- 
ship of plant values and essential inven- 
tory, the amount of inventory classified 
as spare parts, the past turnover of in- 
ventory classes and all other pie 
factors. This study should cover only — 
major items of material and_ those 
which aggregate relatively 
amounts. 

2. Deliveries and Withdrawals for 
Maintenance, Repairs and Operations: 
If, because of unusually low use of 
materials in the last months of 1942, | 
a Producer considers it necessary to 
establish a higher base for deliveries — 
and withdrawals under U-1, he should — 
state in his request, by control class | 
totals, the dollar value of his with-— 
drawals in 1940, the withdrawal base — 
by U-1 and the base | 
necessary for his essential needs. The — 
Producer should state briefly his rea- 
son for requesting an increase in base. 
If it is necessary to exceed the with-— 


as determined 


drawal or delivery restrictions of U-1_ 
for an unusual maintenance or repair — 
job, the Producer should submit a re-— 
quest for permission to accept deliv- 


i 
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eries and make withdrawals during a 
specific calendar quarter, or quarters, 
stating, by control class totals, his nor- 
mal delivery and withdrawal base, the 
dollar amount of deliveries and with- 
drawals necessary for the unusual job, 
that part of the unusual deliveries and 
withdrawals which can be absorbed in 
his normal bases and the dollar amounts 
by which it is necessary to exceed his 
normal deliveries and withdrawals. 
Producers should not request permis- 
sion to exceed the delivery and with- 
drawal restrictions of U-1 simply be- 
cause the maintenance or repair job is 
unusual or emergency. They should 
accomplish this work, if at all possible, 
within their normal delivery or with- 
drawal bases and ask for permission 
to exceed by only the amounts neces- 
sary to meet their essential needs. 

3. Deliveries and Withdrawals for 
Extension to Consumers Under U-1-— 
c, U-1-d and U-I-e: If it is not pos- 
sible for a Producer to make exten- 
sions authorized by U-1-c, U-1-d and 
U-1-e within the normal deliveries and 
withdrawals authorized by U-l, he 
should submit a request for permission 
to exceed the delivery and withdrawal 
restrictions of U-1 for a specific cal- 
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endar quarter or quarters, indicating 
by control class totals only, for e 
quarter, the normal delivery and wi 
drawal base, the estimated dollar valy 
of withdrawals necessary to make sy 
extensions, that part of the withdray 
als which can be made within the no; 
mal authorization of U-1 and that pay 
of the withdrawals which must § 
made in excess of the restrictions ¢ 
U-1. He should also state that par 
of the necessary deliveries which ¢q 
be made from his inventor 
and that part which must be purchag 
from other Producers or Supplier 
The Producer should indicate brief 
the number and type of consumer 
which are to be connected. 

All deliveries and withdrawals whic 
are authorized in excess of the restri 
tions of U-1 are to be considered g 
deliveries and withdrawals under U- 
and included in the Producer’s recor 
of deliveries and withdrawals unk 
U-1, including reports which are p 
quired from Producers under U- 
Producers should indicate in their re 
ords under U-1, and in filing quarter 
reports when required by the War Pr 
duction Board, all specific authoriz 
tions to exceed the restrictions of U-| 


excess 


Vo 


— 
| 
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